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Alternate Metabolic Pathways 


HEMISTRY is part of surgery: antithyroid 
C drugs are used in preoperative preparation, 
hormones are used for metastatic cancer of 
the breast and Thio-TEPA passed through a 
catheter to the hepatic artery controls meta- 
static cancer in the liver. The orthopedist uses 
relaxing drugs for spastic muscles and the ab- 
dominal surgeon may use androgenic hormones 
postoperatively to speed the restoration of a 
positive nitrogen balance. Because the sur- 
geon’s scalpel must be coordinated with many 
adjuncts of therapy that affect body metabo- 
lism, he is interested in changes within the cell. 


The surgeon is further concerned with varia- ° 


tions in the substrate of the cell in health and 
in disease. It is of interest that there are alterna- 
tive pathways of metabolism in the vital 
processes of living tissue characteristic of 
health, of disease, and of birth. 

The event of birth is a massive physiologic 
changeover. The unborn child pursues his 
parasitic existence, taking nutrition and oxygen 
through the umbilical cord. It cannot be as- 
sumed that he feels thirst or hunger or has 
consciousness, his stirrings being only the in- 
evitable movement of life; but at birth his 
loud cry, appearing to register protest, fills his 
lungs with oxygen. The amount of oxygen he 
can get by respiration is increased many times 
over the maximum obtainable through the 
placenta. His growth and function in the 
uterus were geared to a low oxygen supply. 
That fetal tissues even resent oxygen is shown 
by the response of the premature infant in 
whom retrolental fibroplasia and blindness 
develop when the infant is placed in an oxygen 
atmosphere of over 40 per cent. Geared for 


anaerobic metabolism, the fetal tissues become 
overstimulated by excess oxygen and produce a 
pathologic disorder. Experimentally, newborn 
mice placed in an atmosphere of nitrogen for 
forty-five minutes are fully revived when re- 
turned to a normal atmosphere. With the 
aerobic pathway of metabolism possible after 
birth, the energy of maximum physical activity 
is possible. 

The clinical importance of alternative an- 
aerobic and aerobic patterns of metabolism is 
shown by Warburg’s hypothesis of cancerogene- 
sis. He assumes that the cancer cell is one in 
which energy transformation is accomplished 
by the embryonic mode of anaerobic metabo- 
lism and the cell also assumes the energetic 
growth capacities of the embryo. The hormone 
treatment of metastatic cancer of the breast 
effects a competitive inhibition of enzymes that 
would choose the metabolic pathway of cancer 
growth. 

Living tissue sustains itself by drawing 
energy from its environment. Living cells have 
survived many types of environment with the 
aid of enzymes that make possible adaptation 
to changing conditions. The living cells of a 
complex organism have for environment the 
connective tissue of the body. The most primi- 
tive connective tissue is the intercellular mate- 
rial of the jellyfish or intercellular matrix of 
the early embryo. The embryonic characteristic 
of abundant interstitial gel-like substance is 
demonstrated in the appearance of the umbili- 
cal cord. While the amount of. intercellular 
substance of the body is still large in the infant, 
it is diminished in the adult and scanty in the 
aged person. Besides a quantitative change in 
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intercellular material (ground substance) as 
life progresses, there may be changes in the 
character of this material. It is an amorphous 
water-holding gel in constant build-up and 
breakdown; it forms the basement membrane 
and is important in membrane permeability 
and physiologic exchanges. 

While the bones, joints, and fascia of the 
connective tissue are obvious supportive struc- 
tures, this system is also active in the nutrition 
and defense of the body. Transport of materials 
to the cell to meet energy requirements must 
be from the blood stream through the basement 
membrane. The changing conditions from 
quietude to activity, from rest to stress, from 
disease to health depend on responding ground 
substance to effect the transport of these mate- 
rials. The importance of the steroids in metabo- 
lism, whether they come from the gonads, 
adrenal glands or from other sources has be- 
come apparent in clinical practice. The clinical 
effectiveness of cortisone and other steroids 
emphasizes the importance of abnormal steroid 
metabolism in disease. Steroids in therapy may 
restore the metabolism to desirable pathways 
standard in the adult cell. Yet cortisone also 
induces peptic ulcer and diabetes. 

Growth is attained in the embryo and infant 
by the synthesis of nucleoproteins within the 
cell. Energy is produced by the consumption of 
glucose and other materials. The amount of 
energy produced depends on the amount of 
oxygen that may be utilized. This requires the 
action of high energy phosphate compounds, 
including adenosine triphosphate. Steroids act 
to speed the transformation of hexose 6-phos- 
phate to triose through a phosphoglycerate 
path rather than through a phosphogluconate 
path. Steroids also act with the dehydrogenase 
enzyme and the cytochrome oxidase enzyme to 
produce energy quickly. For example, energy 
transformations must be almost instantaneous 
to make possible efficient transmission of nerve 
impulse. Brain function must be maintained by 
highly efficient utilization of oxygen. Abnormal 
body chemistry that leads to convulsions may 
be a result of energy transformation through 
undesirable metabolic pathways. The ideal 
conditions that produce normal function must 
depend on the correct balance of extracellular 
conditions mediated in the connective tissue 
system. 

Connective tissue provides the substrate for 
epithelial, nerve and muscle cells. It supplies 
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the mechanism of immunity which determines 
relative susceptibility to cancer. It is the area 
in which abnormal steroid metabolism is pri- 
marily felt, adaptive reactions of the organism 
are made, collagen diseases occur and it is the 
area in which cortisone acts. It is the system 
that goes into action when wounds heal. It 
transports actively from the blood stream the 
materials used in the cell. The surgeon is inter- 
ested in its effect on metabolism. 

Within the cell, the citric acid (Krebs) cycle 
is In continuous process to convert carbohy- 
drates for cell function. Lipids become in- 
volved in the cycle through an acetyl coenzyme 
A. By these methods living cells consume nu- 
trients, produce energy and regain the steady 
state (homeostasis) of continuing existence. 
However, changes in the interstitial space 
transport mechanism (the connective tissue 
substrate) may result in varying selection of 
available metabolic pathways through the 
competitive inhibition of different adaptive 
enzymes. Problems of the degenerative dis- 
eases of the musculoskeletal system and 
the healing of wounds are involved and 
are of surgical interest. Wound healing is 
part of the post-traumatic response or alarm 
action. 

The chronic effects of alarm and stress may 
be factors in the etiology of such surgical en- 
tities as peptic ulcer, ulcerative colitis and 
regional enteritis. When the overstimulation of 
modern life affects the function of the primitive 
brain stem or thalamus, some of the alarm 
reaction effects are controlled by tranquilizing 
drugs. The use of these today produces a 
chemical alteration of personality. Whereas 
alcohol used to be the universal alterative of 
the human race for diminishing man’s acute 
awareness, the tranquilizers produce similar 
changes without similar penalties. 

The increasing requirement for exact phar- 
macotherapy as a part of preoperative and 
postoperative care requires the surgeon to be 
familiar with biochemistry. The surgeon’s heal- 
ing touch involves not only a familiarity with 
the total personality of his patient but also 
with the processes that go on within the cell 
and the arrangement that makes it possible for 
a complex organism of many different tissues 
to function, namely the connective tissue 
system. 

SIDNEY VERNON, M.D., 
Willimantic, Connecticut 
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SCIENTIFIC PAPERS 


Superior Vena Caval Obstruction’ 


R. ALLANSMITH, M.D. AND Victor RICHARDS, M.D., San Francisco, California 


From the Department of Surgery, Stanford University 
School of Medicine, San Francisco, California. 
BSTRUCTION of the superior vena cava is 
O associated with an increase in the venous 
pressure of the upper half of the body and with 
a gradual development of collateral circulation 
by which the blood finds its way back to the 
heart. The signs and symptoms characteristic 
of the clinical picture result from the high 
superior central venous pressure. These are 
edema of the upper half of the body, stasis of 
the blood, cyanosis of the face and arms, and 
enlargement of the collateral veins. Until the 
past fifteen to twenty years, there has been 
no effective treatment for these very distress- 
ing symptoms, unless, perhaps, the obstruction 
was caused by a radiosensitive tumor. The 
development of new technics in vascular sur- 
gery has made possible the relief of the obstruc- 


tive symptoms by vascular grafting. Thus, a 


review of superior vena caval obstructions is 
in order, now that surgical procedures have 
been devised to relieve the obstruction. 

In 1757 William Hunter [1] gave the first 
clear description of superior vena caval ob- 
struction. In 1904 Julius Fischer [2] collected 
all of the cases published in a comprehensive 
review of the subject. He found that in one hun- 
dred sixty-six cases the obstruction occurred 
above the azygos junction in fourteen, in- 
cluded the azygos junction in 121, and occurred 
below the azygos junction in thirty-one. In 
1935 Ochsner and Dixon [3] reviewed 120 cases 
of venous obstruction caused by superior vena 
caval thrombosis. McIntire and Sykes [4] in 
1949 collected all of the cases of superior vena 
caval obstruction published up until 1946. 


Their review included 524 cases. In 1925 Veal 
and Cotsonas [5] reported their experience 
with superior vena caval system obstruction 
over a fifteen-year period at the Gallinger Hos- 
pital. Sixty-one obstructions involved either 
the superior vena cava or the innominate veins. 
The vast amount of information collected in 
the above reviews need not be repeated in this 
review which has as its objective the presenta- 
tion of material which is primarily of surgical 
import. 

In 1934 important observations on venous 
pressure and collateral circulation were made 
by H. Carlson [6]. In the experimental labora- 
tory he found that the dog could survive ob- 
struction of the superior vena cava above the 
level of the azygos vein. Obstruction below the 
azygos vein could also be tolerated provided 
it was done in two stages. The importance of 
adequate collateral circulation in survival of 
the animal was recognized and the azygos vein 
played a singularly 1 important role. The edema 
and cyanosis due to superior vena caval ob- 
struction disappeared if an adequate collateral 
circulation developed. Pleural fluid accumu- 
lated and caused increased respiratory distress 
when the obstruction was above the level of 
the azygos. The many veins involved in the 
formation of the collateral circulation were also 
described in detail. 

In 1947 Gerbode [7] utilized the azygos vein 
as a shunt around a superior vena caval ob- 
struction produced by a ligature. This was 
effective in relieving this localized obstruction 
but, as Fischer pointed out, most of the ob- 
structions in man include the azygos vein or 
occur below it. Thus the superior vena cava 
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was anastomosed to the right auricular append- 
age and was found to effectively relieve acute 
and chronic superior vena caval obstruction. 

Since anastomoses in the venous circulation 
are more prone to stricture and thrombosis, an 
everting suture should be used and care must 
be taken to prevent suture material from being 
exposed inside the vein where it may form the 
nidus for a thrombus. Suturing a graft to a 
vein with roughened intima following throm- 
bectomy lessens the chances for a functional 
shunt. 

Gerbode concluded that venous shunts to the 
atrium were technically possible and that those 
of large enough caliber remained patent. Some 
degree of fibrosis always occurred at the site 
of anastomosis to the atrium and this was 
enough to obliterate a small shunt. This degree 
of narrowing was not great enough to cause 
symptoms in seven dogs in which postoperative 
thrombosis did not develop. Some of the pa- 
tients with atriocaval shunts were followed up 
for more than five years [8]. A superior vena 
cava to auricular appendage anastomosis was 
demonstrated to be smooth when the animal 
was sacrificed two and a half years later. On 
the other hand, arterial homografts placed in 
the superior vena cava of twenty-five dogs 
were subject to thrombosis or gradual fibrosis 
in every instance. Gerbode pointed out that 
one of the reasons for thrombosis and narrowing 
of the grafts in the venous system was the 
absence of a systemic pressure. 

While Gerbode preferred to use an autoge- 
nous vein graft for the vena cava, Kay [8] per- 
formed homografts of vena cava in the experi- 
mental laboratory in 1948. All the grafts 
worked initially. Venograms four to six months 
postoperatively revealed a patent vena cava 
transplant in 30 per cent of the dogs. At six 
months all of the grafts were sclerosed and 
none were adequate by the time the animals 
were sacrificed. 

In 1951 Deterling [8] used aortic homografts 
preserved in nutrient electrolyte solution at 
4°c. He stated that all of the grafts functioned 
and were endothelialized although in some 
instances there was corrugation of the graft. 
One dog had a functioning graft for seven 
months. Ashburn, Sewell and Huggins [9] had 
successfully functioning arterial homografts in 
five dogs which did not thrombose immediately 
postoperatively. The longest follow-up was 
only five months, however. The upper end of 


the graft was sutured to the superior vena cava 
above and the lower end to the right auricle 
below. The grafts endothelialized but a stric- 
ture at the anastomosis to the atrium was suffi- 
cient to cause elevated venous pressure and in 
two dogs caused pleural effusion also. The 
~yeey at the atrial anastomosis was only 

1g to4 4 of its original diameter. A patient with 
a superior vena caval obstruction from carci- 
noma was treated by Ashburn, Sewell and 
Huggins by anastomosing a frozen, dried 
porcine aortic graft to the proximal superior 
vena cava above and to the intrapericardial 
segment of superior vena cava below. The 
patient returned to work and had no recur- 
rence of the edema of the face and upper body 
seven months after operation. This certainly 
suggests a patent heterograft. 

Richards and Smith [70] used a crimped nylon 
bifurcation graft inserted from the innominate 
veins above to the right auricular appendage 
below. Although the outlook for successfully 
functioning plastic prosthesis in the venous 
system has not been considered good [11], this 
graft has functioned adequately in this patient 
for four months. 

Thus venous autografts, venous homografts, 
preserved homologous and heterologous arterial 
grafts, fresh arterial homografts, and a crimped 
nylon prosthesis have all been grafted to re- 
place part or all of the superior vena cava with 
varying degrees of success both in the experi- 
mental animal and in man. 

Clinical Picture. The work done in the 


- experimental laboratory has increased our 


understanding of the clinical picture associated 
with superior vena caval obstruction. The 
increased venous pressure causes dilation of 
the veins over the upper half of the body. 
Edema and cyanosis of the upper half of the 
body is also noted. There is respiratory distress, 
headache, and somnolence from congestion 
of the brain. The respiratory distress is in- 
creased by the edema of the neck and glottis, 
plus pleural effusions as well as by the increase 
in CO: content of the blood in the respiratory 
center. The eyes bulge and the lids are edema- 
tous. There may be syncope and even Jack- 
sonian convulsions from cerebral thrombosis. 
The cerebrospinal fluid pressure is elevated. 
All symptoms are increased by bending forward 
and, indeed, many of these patients sleep 
sitting up since they}become dyspneic with 
recumbency, and coughing, choking, dizziness 
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Superior Vena Caval Obstruction 


Fic. 1. (1) Metastatic sarcoma. Patient died after six weeks. Graft patent. (2) Benign obstruction. Patient was 
asymptomatic postoperatively. (3) Benign obstruction. Patient was asymptomatic for one year. (4) Obstruction 
from malignancy. Patient died in four months. Graft patent. (5) Benign superior vena caval obstruction. Graft 
thrombosed, one month. Patient lived. (6) Idiopathic obstruction. Patient alive and well at five months. (7) Fibrosis 
after mastectomy and x-ray treatment. Good result, fourteen month follow-up. (8) Chronic fibrous mediastinitis. 
Good result, ten month follow-up. 


and increased cyanosis result when they are 
not propped up. 

There is no change in the hemogram. A trace 
of protein is often noted on urine examination. 
This is attributed to increased pressure in the 
renal vein due to the blood flow contributed 
by the collateral circulation. 

Radiographic examination usually reveals a 
widened mediastinal shadow. A tumor or 
aneurysm may be obvious with the use of 
routine films, or tomography may be required 
to visualize a mass. Occasionally the azygos 
vein may be outlined in this manner. Phlebo- 
grams usually reveal a maze of collateral 
vessels and a block at the thoracic inlet. If 
patency of the azygos system can be demon- 
strated or if the exact location of the obstruc- 
tion is revealed the information is valuable to 
the surgeon in determining the prognosis and 
surgical approach. 

Although the venous pressure is obviously 


elevated, it should be measured in order to 
determine whether the block is increasing or 
whether an adequate collateral circulation is 
developing. Venous pressures of 300 to 500 mm. 
of saline are common in the antecubital veins, 
the venous pressure in the saphenous veins 
being normal. Partial obstructions of the 
superior vena cava are more common than is 
generally realized [12,13] and the prominent 
veins may be the first signs of a space occupy- 
ing mediastinal lesion. 

Excellent reviews of the collateral circu- 
lation have been written by Hallett [14], 
Fischer [2], Carlson [6], Ochsner and Dixon [3], 
Ehrlich and Ballon [15], Gray and Skinner [16] 
and others. Carlson demonstrated that the 
development of the collateral pattern depended 
upon the situation of the occlusion. The col- 
lateral vessels may be divided into the super- 
ficial and deep vessels, or into thoracoab- 
dominal, vertebral and mediastinal groups; the 
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Fic. 2. (g) Chronic fibrous mediastinitis. Patient died postoperatively. (10) Chronic fibrous mediastinitis. Patient 
alive at five years. Non-functioning graft. (11) Patient died in four months. Graft sclerosed. (12) Obstruction from 
lymph node. Patent by venogram, six months. (13) Obstruction from tumor. Patient asymptomatic, seven month 
follow-up. (14) Cancer of right lung. Obstruction relieved, five months. (15) Mediastinitis. (16) Post-thoracotomy 
scarring. Patient asymptomatic one year. Graft patent (?). 


azygos system, composed of a variable group If the superior vena cava is occluded below 
of deep veins in the mediastinal group, is the the azygos vein, or if both the superior vena 
most important. cava and azvgos systems are obstructed, the 


If the obstruction includes the azygos vein, — blood from the upper half of the body must 
and it usually does [2] the blood flow in the take a very circuitous route in order to return 
remainder of the azygos system and in the _ to the heart through the inferior vena cava. 
superficial and deep collateral veins carrying Large collateral vessels extend from the thorax 
blood to the femoral and iliac veins or to other — to the abdomen and groin. The pressures in 
veins communicating with the inferior vena this group are very high and the disability 1s 


cava Is prominent in a caudal direction. profound. 

In a small number of cases in which the The venous pressure increases with exercise 
occlusion is above the azygos vein a prominent __ if a block is present [5]. Increased venous pres- 
venous plexus develops over the sternum seek- sure caused by heart failure does not show a 
ing the perforating branches of the internal significant increase with exercise. The rate of 
mammary veins and thence to the azygos sys- __ return of the venous pressure to the resting level 


tem via the intercostal veins. Since this route _is an indication of the adequacy of the col- 
is less circuitous, it is more efficient and the lateral circulation. 


signs and symptoms are much less severe. If a tourniquet is applied to the chest, 
Pleural effusion may be troublesome in this constricting the superficial thoracoabdominal 
group. A partial obstruction at this level may vessels, and the venous pressure rises with 
be handled by the deep veins, the superficial inspiration, the block is distal to the azygos 
veins being enlarged very little. vein. The rise in pressure on inspiration re- 
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Fic. 3. (17) Idiopathic thrombosis. Patient asymptomatic, one year follow-up. (18) 
Chronic fibrous mediastinitis. Patient asymptomatic, four month follow-up. (19) Non- 
specific granuloma. (20) Postradiation fibrosis. Patient died with patent graft after 
eight days. (21) Organized hematoma (?). Good decompression, one year follow-up. 


flects the inferior vena caval pressure and is 
an indication that the blood is returning to 
the heart via the inferior vena cava. 

Prognosis. The prognosis depends upon: 
(a) the cause of the obstruction, (b) the loca- 
tion and rate of obstruction and propagation 
of the thrombosis, and (c) the adequacy of the 
collateral circulation which develops. 

_Mediastinal tumor is still the most common 
single causative factor. The incidence of 
obstruction due to aortic aneurysm, mediasti- 
nitis, postirradiation fibrosis, idiopathic venous 
thrombosis and phlebitis is not the same today 
as it was when the large collections of cases 
were reported and tabulated. A relatively 
minor degree of obstruction may cause severe 
disability if it develops rapidly, whereas a 
slowly developing obstruction may cause no 
symptoms. Even complete obstruction may 
be compatible with life if it develops slowly. 


Of Ochsner and Dixon’s 120 patients with 
obstruction due to venous thrombosis, eighty- 
five died [3]. The over-all mortality of the 
severe obstructions is probably between 70 and 
80 per cent regardless of cause. 

Treatment. With the development of blood 
vessel grafting, the treatment of superior vena 
caval obstruction may be divided into surgical 
and non-surgical therapy. 

The non-surgical therapy will be considered 
first. Favre [17] in 1918 reported improvement 
of symptoms after antisyphilitic therapy. With 
the advent of penicillin the response should be 
even greater in the occasional obstruction 
caused by syphilitic mediastinitis and aneu- 
rysm. Tuberculous and bacterial mediastinitis 
should also be improved by antibiotic and 
chemotherapy. X-ray therapy and chemo- 
therapy are very effective in certain susceptible 
tumors such as the lymphomas. 


_ 


| ‘Nn AA 
Rt.Aun ap. Obst. SVC. Aur ap. 
E Aur 4 ¥Az.u 
-L1ULl ap. 
| SVC 
17 18 19 
S. Fen. gt 
SVG Aur. ap. 
/ 
| 
| 
| 
357 


Allansmith and Richards 


The surgical treatment consists of: (a) 
phlebotomy, (b) mediastinal decompression, 
and (c) vascular grafting. 

The most simple surgical measure, phle- 
botomy, may be lifesaving when obstructive 
symptoms are acute. In 1922 Chiray and 


TABLE I 
SUMMARY OF PATHOLOGY IN TWENTY-ONE PATIENTS 


| No. of 


Cause of Obstruction 


Idiopathic thrombosis or chronic medi- | 
Organized hematoma........ 
Postradiation fibrosis........ 
Granuloma or tuberculosis. .... . 


u. Malignant 


CO N 


Semelaique [18] reported that drawing blood 
from the jugular vein was effective in warding 
off Jacksonian epileptic seizures, and gave 
symptomatic relief. Waterfield [19] in 1928 re- 
ported relief of Biot respiration by phlebotomy. 

Beneficial results from mediastinal decom- 
pression have been reported by Gray and 
Skinner [16], Ehrlich and Ballon [15], Ochsner 
and Dixon [3], and Guleke [20]. This measure 
does afford some relief when the obstruction is 
due to outside pressure from a mediastinal 
tumor. The results are unsatisfactory if the 
tumor has invaded the vena cava or if fibrous 
tissue or tumor has encircled the vena cava. 
The effectiveness of recanalization of the vena 
cava after the perivenous pressure has been 
relieved must be more apparent than real, 
since the vascular lumen is never completely 
restored and the relief afforded by the col- 
lateral circulation is considerable. 

The recent development of vascular anasto- 
moses and grafts permits a direct attack upon 
superior vena caval obstruction. Twenty-one 
patients have had almost immediate relief of 
symptoms following surgical procedures de- 
signed to relieve the obstruction and establish 
an adequate shunt. These cases are reviewed 
in diagrammatic form (Figs. 1, 2 and 3). Astudy 
of the diagrams reveals that no two cases are 
exactly alike. By adapting the procedure to 
the type and location of the obstruction a 
shunt is accomplished without destroying 


valuable collaterals, such as a patent azygos 
vein, which will form an important part of the 
collateral circulation in the event that the 
shunt becomes obstructed. Because strictures 
form at the site of anastomosis of a graft to the 
auricular appendage, the utilization of the 


TABLE II 
SUMMARY OF TYPES OF GRAFTS IN 
TWENTY-ONE PATIENTS 


No. of 
Type of Graft 
Arterial homograft (preserved)............. 10 
Arterial heterograft (preserved)............ I 
Prostheses (crimped nylon). . I 


TABLE II 
SUMMARY OF SITES OF SHUNT TO HEART 
IN TWENTY-ONE PATIENTS 


| No. of 


Site of Shunt to Heart | istieasé 
—|— 

1. Right auricular appendage............. | 10 

11. Superior vena 8 
Other: 

I 
Azygos vein to right auricular deotuad | 

age. I 


Venous ‘autograft of azygos vein to 
right auricular appendage.......... I 


intrapericardial portion of the superior vena 
cava has been preferred whenever it is avail- 
able. In the event that the obstruction is high 
and no proximal vessel is available within the 
chest, the jugular vein may be used as the 
proximal vessel. This maneuver permits de- 
compression of the head and neck and affords 
symptomatic relief to patients who would 
otherwise be inoperable. 

In Table 1 the encountered causes of the 
obstructions are listed. Note that four were 
due to malignant tumors and the remainder 
to other causes. The type of graft used is 
tabulated in Table 1 and the site of the shunt 
to the heart is tabulated in Table m1. The 
duration of the follow-up varies, but in all 
the cases there was adequate initial function 
to relieve the acute symptoms. The venous 
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| 
Other... 


pressures did not return to normal levels but 
remained slightly to moderately elevated in 
most of the patients. Some of the grafts were 
thought to have become obstructed after 
several months. In these cases the symptomatic 
improvement has been maintained, suggesting 
that an adequate collateral circulation and 
possibly some degree of recanalization have 
developed. A median sternal-splitting incision 
affords good exposure for the insertion of the 
graft. 


CONCLUSION 


More experience is necessary before an 
adequate evaluation of the grafts and shunts 
can be made. It is hoped that long-term follow- 
ups or the autopsy findings of the twenty-one 
cases presented may be available at a future 
date. The clinical results to date appear to be 
comparable to the results obtained from 
comparable procedures done in the experi- 
mental laboratory. At the present time the 
optimal treatment of superior caval obstruc- 
tion, not due to a malignant neoplasm but to 
a benign fibrotic process, is the insertion of a 
homograft between the proximal patent caval 
or innominate veins and the intrapericardial 
superior vena cava, if patent, or the right 
auricle. 
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Carcinoma of the Cervical Stump 


JouHN C. ULLERY, M.D. AND Basix V. Bisca, M.p., Columbus, Ohio 


From the Department of Obstetrics and Gynecology, 
College of Medicine, University Hospital, The Obio State 
University, Columbus, Obio. 


the low mortality and morbidity of 

total hysterectomy today, the incidence of 
carcinoma of the cervical stump following 
supracervical or subtotal hysterectomy remains 
practically unchanged from ten to fifteen years 
ago. 

From the average figures given by cancer 
clinics [1-3] in the United States, 6 to 8 per cent 
of all cervical cancers occur in cervices that the 
gynecologist or general surgeon had failed to 
remove at the original operation when hysterec- 
tomy had been indicated and performed. 

With the increasing emphasis on detection of 
pelvic cancer and the routine periodic pelvic 
examination, it is surprising to find a greater 
than suspected incidence of cervical stumps 
remaining in patients who had undergone pre- 
vious “‘hysterectomy.” It is unwise to accept 
any patient’s assertion that her “female or 
gans” have been removed without making an 
adequate examination. Many patients are una- 
ware that a part of their uterus still remains. 
They have not been informed by their physician 
of the limits of their previous operation, nor 
have they been instructed that in these in- 
stances the cervix must be examined often and 
for the rest of their lives if it is not removed. 

The indictments of omission and commission 
fall heavily on the surgeon of today who fails to 
perform total hysterectomy when hysterectomy 
is indicated, or in the very rare instances when 
supracervical hysterectomy is necessary, to in- 
struct his patient adequately and thoroughly 
as to the necessity of observation and follow-up 
periodic examination for the rest of her life. 

The possibilities of disease developing in the 
cervix after this operation become apparent 
when carcinoma is found at a later time. 

Since the first publication of Alterthum in 
1895 [4] on malignant lesions of the cervical 
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stump, reports have been made from time to 
time on the problems involved in the manage- 
ment of the cervical stump. These center 
mainly on the prevention of malignant and 
benign diseases, and their early diagnosis and 
treatment. 

The purpose of this presentation is to discuss 
some additional approaches to the problems 
of the cervical stump. They are made from an 
analysis of patients with cervical stump who 
have been examined and treated at the Univer- 
sity Hospital. 

Incidence. From January 1, 1940, to Janu- 
ary, 1958, eighty-two patients with cancer of 
the cervical stump have been seen on the 
gynecology services of the University Hospital. 
During this same time the total number of 
cervical cancers treated was 1,027. This gives 
a percentage of 7.98 for the incidence of car- 
cinoma of the cervical stump in all cervical 
cancer, and corresponds to Creadick’s figure of 
8.66 per cent from Duke University [5]. 

Of these eighty-two cases, fifty-eight (or 
70.7 per cent) were “true” cases and twenty- 
four (or 29.3 per cent) were “‘coincident”’ cases 
of carcinoma of the cervical stump. The “coin- 
cident”’ cases are defined as those in which the 
diagnosis was made within two years from the 
time of supracervical hysterectomy and it Is 
interpreted that cancer existed at the time of 
the original operation. If the malignant lesion 
was manifested after that time, it is listed as a 
“true” case and is presumed to have developed 
after the operation. 

Thus in nearly one-third of the cases seen or 
referred to us in which the diagnosis of cervical 
stump carcinoma was established, the malig- 
nancy was present when the operation was 
performed. It further means that almost one- 
third of these operations would never have been 
performed had the surgeon made the proper 
and correct diagnosis or diagnoses before 
proceeding with the initial surgical procedure. 
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Negligence, either in the form of no vaginal 
examination, the non-performance of the 
cytologic smear or inadequate biopsy of the 
cervix before hysterectomy, thus becomes one 
of the major problems of carcinoma of the 


TABLE I 
AGE INCIDENCE OF CERVICAL STUMP CARCINOMA AT THE 
TIME OF DIAGNOSIS 


| 


Age (yr.) No. of Patients 
| 
30-39 10 
40~49 24 
50-59 | 29 
60-69 10 


70-79 | 9 


cervical stump and an important cause of its 
ineffectual management. 

Distribution of Age. The ages of the eighty- 
two patients analyzed ranged from thirty-two 
to seventy-eight years, with the average fifty- 
two. This corresponds closely with the 945 cases 
of carcinoma of the cervix (53.3). As can be 
seen, the majority occurred in patients between 
the ages of forty and sixty years. (Table 1.) 
The average length of time from the supra- 
vaginal hysterectomy to the diagnosis of car- 


TABLE 
| 
No. of Pregnancies No. of Patients 

oO 30 
I 19 
2 13 
3 6 
4 6 
5 4+ 
6 oO 

3 


| 


cinoma ranged from thirty-six years to zero 
years, with the average 13.8 years. This includes 
both the “true” and “coincident” cases. 
Parity. Thirty patients of the eighty-two 
with carcinoma of the cervical stump (36.6 per 
cent) had never been pregnant. This large 
number of nulliparous patients is surprising, as 
parity has seemed to have more than a casual 
relationship to cervical carcinoma. The parity 
of the entire group of eighty-two patients is 
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shown in Table 11 with distribution by number 
of pregnancies. The age at which the nulli- 
parous patients had their supravaginal hyster- 
ectomy performed varied from eighteen to 
fifty-two years. (Table 111.) Ten of the thirty 


70 


No. 40 
31 


of 
20 


Patients 20 


10 - 


-20 130-39 |40- 49 |50-59 | 60-69 
Age 
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nulliparous patients had undergone subtotal 

hysterectomy before the age of thirty. This 

number may help in part to explain the low 

fertility of the entire group but leaves unex- 

plained the indications for the subtotal hys- 

terectomy in this age group. The age of the 
TABLE 11 


AGE OF NULLIPAROUS PATIENTS AT THE TIME OF 
SUBTOTAL HYSTERECTOMY 


Age (yr.) | No. of Patients 
18-19 | 2 
20-29 9 
30-39 | 
40-49 | 5 
50-59 | 3 


entire group of patients at the time of their 
hysterectomy is shown in Figure 1. 

Pathology of Subtotal Hysterectomy. The 
majority of the subtotal hysterectomies were 
performed for uterine fibroids, but no complete 
analysis of these indications is possible. A num- 
ber of the patients did not know or had not 
been informed of the disease process that was 
present when the surgeon performed the 
operation! 

The indications for the previous subtotal 
hysterectomies were difficult to obtain, either 


60 
50 
r | 
S 0 
- | 
f 
| 
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from inadequate case histories in our own hos- 
pital or in other hospitals where the previous 
surgery was performed. In those instances ques- 
tioning of the patient elicited the response of 
“tumors” or “‘bleeding”’ as the major reasons 
for the removal of the uterus. In only one-half 


TABLE IV 
THE INDICATIONS FOR SUBTOTAL HYSTERECTOMY 


| 
| 


Reason for Hysterectomy | No. of Patients 


Fibromyomas 

“Tumors” (fibromyomas)........... 
Menometrorrhagia | 
Pelvic inflammatory disease 

Pelvic pain 

“Habitual abortion’ 

Malignancy of the uterus 
Dysmenorrhea 

Unknown 


(forty-one) of the cases could a previous indi- 
cation be found, and some of these are quite 
inadequate and the indications questionable. 
They are presented in Table iv only to show 
these defects. The fact that half of the patients 
did not know or remember the cause for the 
removal of the uterus clearly demonstrated 
physician dereliction in informing the patient 
why the operation was performed. 

Clinical Classification. At the time of the 
initial admission to the Gynecological Tumor 
Clinic, clinical classification of the extent of 
carcinoma of the stump was made. (Table v.) 
The staging is based on the International 
Classification. 


Over one-half (forty-nine) of the classified 
stages fall in stages 11 and 111, showing the 
degree to which the cancer had progressed 
beyond the limits of the cervix by the time the 
patients had made their initial visit to the 
Clinic. Only five of the stage m1 patients have 


TABLE 
CLINICAL CLASSIFICATION—CARCINOMA OF THE 
CERVICAL STUMP 


Stage No. of Patients 


survived, three of them for five years or more. 
Each of these three is living with disease and 
complicated by rectovaginal fistula in the first, 
colostomy and chordotomy in the second, and 
rectovaginal fistula in the third. Only one of the 
eleven stage Iv patients is living four years 
after treatment and with disease, complicated 
by colostomy and chordotomy. The total five- 
year survival rate for the eighty-two patients 
IS 35 per cent. 

Therapy Given in Eighty-two Cases of Car- 
cinoma of the Cervical Stump. The therapy 
given to the eighty-two patients was basically 
radiation. This consisted of either radium or 
radioactive cobalt intravaginally, usually fol- 
lowed by external radiation. Several patients 
received radioactive cobalt needles intra- 
cervically. In the past few years selected pa- 


TABLE VI 
THERAPY OF CERVICAL STUMP CARCINOMA 


Therapy 


X-ray alone 

Radium or cobalt and x-ray 
Cobalt needles and x-ray 
Cobalt needles alone 
Radium, surgery and x-ray 
Cobalt, surgery and x-ray 


Totals 


| 


**Coincident”’ 


Coen | Living | Dead 


Living | Dead 


| 

10 I 21 
7 Il 24 
Ill 27 
IV II 
I 
I 
“True” | | 
| 
39 | 12 | 27 | 12 3 9 
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tients have received intravaginal radioactive 
cobalt, followed by radical cervicectomy and 
bilateral pelvic lymph node excision. The types 
of therapy and results are given in Tables v1 
and vu. Dosages of roentgens are not given 
because of the variability over the past eighteen 


TABLE VII 
RESULTS OF TREATMENT 


Treated cases of carcinoma of cervical stump.. 82 
Five-year survival rate (11 of 40 patients).... 27.5% 
Total patients, cervical cancer treated 1,027 
Cervical cancer with fundus 945 
Five-year survival rate—with fundus......... 39.1% 


years, but average intravaginal applications 
approximated 4,000 to 6,000 r when given alone 
or with external therapy. X-ray therapy con- 
sisted of 3,000 to 4,000 r to four parts. At one 
time (1949 to 1953) external therapy had been 
raised to approximately 6,000 r, but bowel 
complications increased proportionately and 
this was abandoned. 


COMMENTS 


The initial answer to the prevention of cervi- 
cal stump carcinoma is total hysterectomy. 
With this no one will disagree. When hysterec- 
tomy is indicated, the procedure must be total 
hysterectomy. Only in the rarest of instances 
should the subtotal operation be performed. 
Those exceptional patients should later have 
cervicectomy or wide conization or be followed 
up their remaining lives with cytological, visual 
and palpable pelvic examination. 

The problems of carcinoma of the cervical 
stump go deeper than this dictum alone. The 
first problem to be solved is education. This 
education must be directed particularly to the 
physician who operates upon patients when 
hysterectomy is indicated. The education of 
the merits of total hysterectomy over the sub- 
total hysterectomy must be initiated with our 
medical students, then must be given to the 
interns, residents, and finally the general prac- 
titioners and specialists. 

Most gynecological and surgical clinics in 
this country today are the leaders in advancing 
total hysterectomy over subtotal hysterectomy 
and little contention may be made there. The 
majority of subtotal hysterectomies being per- 
formed is either in smaller hospitals where 
hysterectomy may abound in the hands of the 


unexperienced general surgeon or gynecologist 
or in the larger hospitals where gynecology has 
been submerged in the subspecialty strata with 
little or no inspiration to develop highly trained 
qualified technicians of the female pelvis. 
Second, just as pressing as the problem of 


TABLE VIII 
HYSTERECTOMIES PERFORMED FROM 1940 TO 1958 IN THE 
DEPARTMENT OF OBSTETRICS AND GYNECOLOGY, 
THE OHIO STATE UNIVERSITY 


Total abdominal hysterectomies.............. 

Supracervical (subtotal) 

No supracervical hysterectomies performed in 1955, 
1956 and 1957. 


* This number does not include Wertheim or vaginal 
hysterectomies. 


education of these groups is the management 
of the cervical stump once the subtotal hys- 
terectomy has been performed. It is here that 
the gynecologist or surgeon trained in gyne- 
cology can assume the role of leadership in the 
prevention of later cancer developing in the 
cervical stump. 

The management of benign diseases of the 
cervical (or cancer-free) stumps Is cervicectomy 
whenever possible. If they are not removed, 
biopsy and conization of each cervix should be 
done, followed by periodic observation and 
Papanicolaou cytological smear. An indication 
of the program to reduce carcinoma of the 
cervical stump by the Department of Obstetrics 
and Gynecology may be illustrated when our 
operative records show 242 cervicectomies per- 
formed from 1940 to 1958. Obviously many of 
these patients were referred to our Department, 
and we have had the opportunity to operate 
on this large number to eradicate benign cervi- 
cal disease and in the prevention of cancer of 
the stump. 

The disease-free cervical stump likewise 
demands constant supervision on the part of 
the physician. His duty to his patient is clear 
to inform her she must be watched and exam- 
ined periodically the rest of her life with visual, 
cytologic and manual examinations. Negligence 
in the performance of the cytologic smear or 
adequate biopsy of an abnormal cervix is a 
major cause of the ineffectual management 
in carcinoma of the cervical stump. 

Last, hysterectomy should never be per- 
formed until the cervix has been adequately 
studied prior to the surgical procedure. This 
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must include routine cytologic study of the 
cervix, dilatation and curettage of the uterus 
and often biopsy or cold knife conization. Total 
hysterectomy should always be the choice of 
operation. Our attitude in the Department of 
Obstetrics and Gynecology is clearly shown in 
Table vir. 


SUMMARY 


When hysterectomy is indicated, the only 
operation indicated is total hysterectomy. This 
method offers the only absolute way to eradi- 
cate carcinoma of the cervical stump. The 
safety of total hysterectomy today no longer 
gives a freedom of choice between the total 
and subtotal operations. During the past three 
years there were no operative deaths in the 
1,866 cases in which total hysterectomy was 
performed. Other gynecologic clinics report 
similar low mortality and morbidity rates in 
total hysterectomy. 

A rigid program of education must be ini- 
tiated and continued to all physicians as to the 
inherent dangers of the remaining cervical 
stump. 

Better physician-patient relationship is 
needed to inform the patients who had the 
incomplete operation that a potential hazard of 
malignancy remains and that steps must be 
taken to remove any disease present or to 
examine the cervix carefully and periodically 
during her life. 

A study is made of the eighty-two cases of 
carcinoma of the cervical stump that have come 
under the care of the Department of Obstetrics 
and Gynecology from 1940 to 1958. This shows 
age of development of cancer of the stump, 
methods of treatment and survival figures. 

Increased emphasis must be placed on 
periodic examination, cytologic and biopsy 
studies of the cervical stump, and operation 
when indicated. 


In all patients upon whom hysterectomy is to 
be performed, a thorough study of the cervix 
by cytological and biopsy methods and the 
routine dilatation and curettage of the fundus 
and cervical canal must be done. 

In no other area of surgery is cancer so easily 
prevented by performing an operation for a 
diseased organ by removing it completely. 
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Elective Operations Performed for Duodenal 
Ulcer, with Their Mortality 


RESULTS OF A SURVEY IN SELECTED OHIO HOSPITALS BY THE SURVEY 
COMMITTEE, OHIO CHAPTER, AMERICAN COLLEGE OF SURGEONS* 


From the Department of General Surgery, The Cleveland 
Clinic Foundation, and The Frank E. Bunts Educational 
Institute, Cleveland, Obio. From a paper presented at the 
Second Annual Meeting of the Obio Chapter, American 
College of Surgeons, Toledo, Ohio, September 6, 1957. 


Derg sponsored by the Ohio Chapter of 
the American College of Surgeons, had 
four objectives: (1) To determine what oper- 
ations Ohio surgeons are using electively for 
chronic duodenal ulcer; (2) to determine what 
the mortality is for these operations; (3) to 
determine, if possible, the formal qualifications 
of the surgeons performing these operations; 
and (4) to find out what procedures are being 
utilized in acute perforation of duodenal ulcer, 
and the mortality. 


METHODS OF STUDY 


Data were obtained from forty-two investi- 
gators (see footnote) reporting from twenty- 
nine hospitals in fifteen Ohio communities, as 
shown in Figure 1. The hospitals range in size 
from 147 to 842 beds and are situated in com- 
munities ranging in population from 15,000 to 
1 million people. They are both open and 
closed staff hospitals, and include N.P.A. (Non- 
Profit Association), church, and _ university 
hospitals. The investigators obtained a’ con- 
secutive series of patients, either from the 
hospital operating room record book or some 
equally reliable source, starting in 1957 and 
working backward until they either compiled 


100 cases or reached the beginning of 1950, 
whichever occurred first. One hospital took its 
series back to 1947 but the other hospitals 
reported operations only since 1950; more than 
half of the operations were performed in the 


DUODENAL ULCER SURVEY — OHIO A.C.S.— 1957 
PARTICIPATING COMMUNITIES 


Toledo © 


(3) © Cleveland 
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Cincinnati 


Portsmouth 


15 COMMUNITIES 29 HOSPITALS 
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five-year period from 1952 through 1957. The 
sizes of the series of elective operations ranged 
from forty-one to 114 patients; fifteen hos- 
pitals reported on 100 or more cases. The series 


* Members of the Committee are: S. O. Hoerr, M.p., Chairman; R. M. Bartlett, m.p., J. L. Bilton, m.p., C. 
Boeckman, M.p., R. Brown, m.p., G. Crile, Jr., m.p., W. M. Dowlin, m.p., J. C. Drake, m.p., H. B. Elliott, m.p., E. H. 
Ellison, M.p., P. T. Evangelista, m.p., S. O. Freedlander, m.p., R. D. Handy, Jr., m.p., H. L. Hauman, m.p., E. F. 
Jones, M.p., K. L. Kaminski, m.p., J. H. Lazzari, M.p., R. W. Lewis, m.p., M. F. Lieber, m.p., C. G. Lovingood, m.p., 
C. R. Lulenski, m.p., C. W. McNamara, m.p., J. R. Mack, m.p., M. Meftah, m.p., W. F. Montanus, m.p., W. B. 
Morrison, M.p., W. A. Neill, m.p., S. W. Northrup, m.p., M. A. Orozco, m.p., H. Pescovitz, M.p., P. J. Robechek, m.p., 
F. L. Shively, Jr., m.v., P. W. Smith, m.p., R. C. Smith, Jr., m.v., R. Smythe, m.p., J. R. Stevens, m.p., M. B. Taliak, 
M.D., N. W. Thiessen, M.p., E. C. Weckesser, m.p., H. C. White, m.p., A. E. Winston, M.p., and R. W. Zollinger, m.p. 
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of perforated ulcers varied from six to sixty-one 
patients in the twenty-seven hospitals report- 
ing; the median was twenty-six patients. 


ELECTIVE OPERATIONS 
Rigidly excluded from the study were such 
conditions as gastric ulcer, jejunal ulcer and 
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With 


vagotomy 


RESECTION 


FREQUENCY OF VARIOUS OPERATIONS 


FG.. 2. 


hypertrophic pyloric stenosis. Also excluded 
from the study on elective operations were any 
emergency or urgent procedures such as those 
performed for continuing hemorrhage or acute 
perforation. An operative fatality was any 
death occurring within thirty days of operation. 

Four hundred thirty-two surgeons performed 
2,562 elective operations, of which there were 
110 deaths or a mortality of 4.3 per cent. In 
this figure of 432 there is some unavoidable 
overlapping since a few surgeons may have 
operated in more than one participating hos- 
pital. It is believed that this overlapping does 
not involve a large number of surgeons. In 
nineteen hospitals in which the data were avail- 
able, it was found that 23 per cent of the sur- 
geons operating are not Board certified, are 
not Fellows of the American College of Sur- 
geons, or are not residents in training. Those 
surgeons, who may be regarded as having no 
formal qualification, performed 11 per cent of 
the operations in those hospitals. Some of those 
surgeons without formal qualification were 
Board eligible. 

Of twenty-three hospitals having data con- 
cerning the number of operations performed by 
individual surgeons, in each of nineteen there 
was at least one surgeon who performed only a 


single operation in the series. Fifty-one was the 
greatest number of operations performed by 
any one surgeon. 

Type of Operation. The operations may be 
divided into two groups on the basis of those 
involving resection and those in which no resec- 
tion was performed. In nearly all of the patients 
in the second group a drainage procedure was 
performed. (Fig. 2.) About 80 per cent of the 
patients had gastric resection. In about 30 per 
cent of all the procedures including both drain- 
age procedures and resections, there were sup- 
plementary vagotomies. Whereas the over-all 
mortality for all procedures was 4.3 per cent, 
for resection it was 4.9 per cent and for drainage 
procedures it was 1.7 per cent. The range in 
mortality for individual hospitals varied from 
zero in two hospitals to a high of 7.8 per cent; 
nine hospitals had death rates of 6 per cent or 
greater and eleven hospitals had rates of 3 per 
cent or less. One of the two hospitals reporting 
no deaths was a small community hospital with 
a total series of forty-one cases. 

Gastric Resection. In analyzing the type of 
resection performed, it was determined that a 
moderate resection removing between 50 per 
cent and 75 per cent of the stomach was by 
far the most popular, being performed in 65 per 
cent of all patients having resection and in 
about 540 per cent of all patients having elective 
operations. So-called radical resection (75 per 
cent or more of stomach resected) made up only 
21 per cent of all resections and 16 per cent of 
all elective operations. The extent of the resec- 
tion had very little effect on mortality (it was 
4.6 per cent in radical resection); this is con- 
sistent with the general belief that the risk in 
gastric resection for duodenal ulcers lies in the 
treatment of the duodenal stump and hence 
would be independent of the amount of stom- 
ach removed. Although the Billroth 1 recon- 
struction was less often employed than the 
Billroth 11 reconstruction, it is somewhat sur- 
prising that it seemed to carry a significantly 
lesser mortality. For the Billroth 1 reconstruc- 
tion the mortality was 2.8 per cent; for the 
Billroth 1 it was 5.1 per cent. It would seem 
incorrect to conclude that the Billroth 1 is a 
safer operation; a more likely explanation is 
that it was performed in easier cases in which 
a penetrating ulcer did not present a problem 
in mobilizing the duodenum. 

In addition to the standard types, ‘‘tubular”’ 
resections in three patients and sleeve resec- 
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tions in fourteen patients were also included in 
the resection group. 

Drainage Procedures. An analysis of the 
drainage procedures performed and the accom- 
panying mortality are given in Table 1. The 
statistical difference between anterior and 


TABLE I 
DRAINAGE PROCEDURES 


No. of 
Cases 


No. of 


Operation 


Posterior gastrojejunostomy... 
With vagotomy 
Without vagotomy 


Anterior gastrojejunostomy.... 
With vagotomy............ 
Without vagotomy 

Pyloroplasty (21 cases with 
vagotomy) 

Heineke-Mikulicz 


* Twelve cases from one hospital. 


posterior gastrojejunostomy is probably with- 
out significance but it is of interest that there 
appears to be a substantial swing toward the 
performance of the simpler anterior gastro- 
jejunostomy. Pyloroplasty is not popular with 
Ohio surgeons as it was performed only twenty- 
eight times. Twelve of these twenty-eight 
pyloroplasties were reported from a single 
institution. 

Vagotomy. Vagotomy accompanied only 
18 per cent of all gastric resections. However, 
it was performed in 78 per cent of the small 
resections (less than 50 per cent of stomach 
resected) indicating the intent of surgeons to 
safeguard the patients against recurrent ulcer- 
ation when large amounts of stomach are con- 
served. Similarly supplementary vagotomy was 
performed in more than 70 per cent of the 
drainage operations. (Fig. 1 and Table 1.) In 
all, in about one-third of the patients in the en- 
tire series of elective operations vagotomy was 
performed. Vagotomy as the sole surgical pro- 
cedure was performed only four times; evi- 
dently Ohio surgeons agree with the current 
view that vagotomy should supplement some 
other procedure. 

The Cause of Death in Elective Operations. 
In a little less than one-half of the 102 deaths 
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for which data were furnished (Table 11) the 
cause of death appeared to be directly related 
to the operation, and included such complica- 
tions as peritonitis, hemorrhage, and shock. 
A little less than half the deaths were ascribed 
to complications not directly related to the 


TABLE II 
CAUSES OF DEATH IN ELECTIVE OPERATIONS* 


No. of 
Patients 


Per 
cent 


Cause of Death 


Directly related to surgery (perito- 
nitis, hemorrhage, obstruction, de- 
hiscence) 

“Intra-abdominal,” no direct con- 
nection (pancreatitis, enterocolitis, 

“Extra-abdominal” (embolism, myo- 
cardial infarction, etc.)............ 


48 


9 8+ 


45 45 — 


*One hundred two deaths specifically diagnosed; 
number of necropsies not known. 


operation itself, such as myocardial infarct and 
pneumonia. About 10 per cent of the deaths 
was due to such causes as acute hemorrhagic 
pancreatitis or enterocolitis, in which a clear 
relationship to the surgery is also difficult to 
establish. This same ratio held true for the few 
deaths following drainage procedures as well as 
resections. 

In analyzing possible factors (Table 111), no 
relation could be shown between death rate 
and size of hospital, size of community, type 
of staff, or the proportion of operations per- 
formed by the unqualified surgeons or by 
residents in training. The data asked for did not 
show fatality rates for particular groups of | 
surgeons, i.e., residents in training, Board 
certified, or those without formal qualifications. 
If these figures could be known they might 
show a difference favorable to the better 
qualified surgeon. In one hospital where the 
figures were available the chief surgeon pointed 
out that there were four deaths in twenty-seven 
operations performed by surgeons without 
formal qualifications, a mortality of 14.8 per 
cent, as opposed to three deaths in the remain- 
ing seventy-three operations performed by 
qualified surgeons, a 4.1 per cent mortality. A 
note from another hospital stated that residents 
in training performed only thirty-two of 111 
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operations but accounted for three of the four 
deaths. 

In reviewing the various figures it would 
seem that the most likely explanation for a 
relatively high mortality is the intrinsic risk in 
gastric resection performed for duodenal ulcer. 


TABLE III 
POSSIBLE FACTORS IN MORTALITY (OVER-ALL MORTALITY 
4.3 PER CENT) 


No. of 
Hospitals 


Per 
Factor 


Community population 
Less than 100,000 
Hospital 
250 beds or less 
500 beds or more. 
““Closed staff” hospital... 
Operations with gastric resection, all | | 


| 
Operations without resection, all cases | 


Hospitals with 95 per cent or more of | 
patients who had resection. 

Hospitals with 70 per cent or ‘Tess of | 
patients who had resection 


This is already indicated in the comparison 
of the mortality in gastric resection, 4.9 per 
cent, with drainage operations, 1.7 per cent, 
and a little less strikingly in the comparison 
of the combined mortality in hospitals in which 
more than 95 per cent of the procedures per- 
formed were resections with the combined 
mortality in hospitals in which less than 70 per 
cent of the procedures were resections. In the 
first group of hospitals, in which surgeons evi- 
dently adhered to a policy of resection for 
every ulcer, there was a combined mortality 
of 5.4 per cent as opposed to a combined mor- 
tality of 4.1 per cent in the second group in 
which a more liberal attitude toward the per- 
formance of lesser procedures seemed to exist. 


SURGICAL TREATMENT OF ACUTE PERFORATION 


Table tv gives the results in acute perforation 
of duodenal ulcer and shows clearly that Ohio 
surgeons believe in simple closure as the treat- 
ment of choice. A note from one investigator 
states that the only two resections for acute 
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perforation recorded for his hospital were per- 
formed by general practitioners and both 
patients died. Since this accounted for two of 
the four deaths from resections one might con- 
clude that resection for acute perforation was 
being employed with considerable selectivity 


TABLE Iv 
ACUTE PERFORATION OF DUODENAL ULCER 


No. of | 


Cases | 


No. of 
| Deaths 


Per 


cent 


Treatment 


Simple closure.............. 
Gastric resection* 
Other procedures 


* Resection in 3 per cent of the cases. 


and apparently with reasonable success in the 
average institution with qualified surgeons. 


SUMMARY AND CONCLUSIONS 


1. According to the foregoing survey, Ohio 
surgeons prefer the moderate gastric resection 
(50 to 75 per cent of the stomach removed), 
as the elective operation for chronic duodenal 
ulcer. 

2. There were 110 deaths among the 2,562 
patients having elective operations for chronic 
duodenal ulcer, a mortality of 4.3 per cent. 

3. Of the 2,562 patients, 80 per cent had 
some type of resection, including 17 per cent 
who had accompanying vagotomy; the mor- 
tality in this group was 4.9 per cent. 

4. Of the 20 per cent who had a drainage 
operation such as gastrojejunostomy or pyloro- 
plasty, the mortality was 1.7 per cent. Seventy 
per cent of these patients had supplementary 
vagotomy. 

5. Twenty-three per cent of the 432 surgeons 
taking part in the operations were not certified 
by the American Board of Surgery, were not 
Fellows of the American College of Surgeons, or 
were not residents in training; they performed 
11 per cent of the operations in the series. 

6. In analyzing the reasons for a high mor- 
tality, the most likely cause seemed to be the 
intrinsic risk in performing gastric resection 
for duodenal ulcer. 
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Surgical Management of Duodenal Ulcer 
in Community Hospitals 


Cuar.es D. HERSHEY, M.D., Wheeling, West Virginia 


From the Department of Surgery, The Wheeling Clinic, 
Wheeling, West Virginia. 
(y= the years many surgical procedures 
have been employed in the treatment of 
duodenal ulcer and numerous reports are avail- 
able in the literature describing their faults 
and virtues. At times one institution has em- 
ployed a single procedure almost to the exclu- 
sion of others and later abruptly changed to 
another mode of attack. The question of the 
best surgical approach to duodenal ulcer is 
not yet settled and many centers are employ- 
ing several operative procedures and their 
combinations. 

Although the operations performed for duo- 
denal ulcer at the larger medical centers are 
on record, little is known about their accept- 
ance outside of these institutions. Furthermore, 
the mortality statistics from these centers 
have been challenged as not a true indication 
of the postoperative fatalities over the country 
in the treatment of this disease since few com- 
parable reports are available from community 


hospitals. In an effort to shed some light upon 
this subject, the operations performed for this 
disease in four hospitals of 250 or more bed 
capacity located in two cities a considerable 
distance from each other, were reviewed. The 
various procedures were carried out by fifty- 
five surgeons engaged in private practice and 
there was no set hospital policy for the treat- 
ment of the disease in any of the hospitals 
studied. The periods under study in three of 
the hospitals were from 1952 to 1957, and from 
1949 to 1957 in the fourth. Cases of acute per- 
foration of duodenal ulcer were not included 
in this series which is comprised of 332 cases. 
This series does include emergency operations 
performed for hemorrhage. 

As shown in Table 1, subtotal gastric resec- 
tion was the operation performed in 302 cases, 
comprising 91 per cent of the series. Gastro- 
enterostomy was used in twenty cases (6 per 
cent of the series) and was employed for the 
most part in elderly patients and in those 
with obstruction as the only complication. The 


TABLE I 


Procedure 


Indication 


Hemorrhage | Intractability | Obstruction | Total 


Subtotal gastric resection 

Gastric resection and vagotomy 
Billroth 1 

Billroth 1 and vagotomy 
Gastroenterostomy 
Gastroenterostomy and vagotomy 
Hemigastrectomy 
Hemigastrectomy and vagotomy 


nN 


| 332 
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average ages of people undergoing subtotal 
gastric resection and gastroenterostomy were 
forty-eight and sixty years, respectively. Vagot- 
omy combined with gastroenterostomy or resec- 
tion was very little favored, being performed in 
only seven cases (2 per cent of the series). 


TABLE II 


Indication No. of Cases | Per cent 


28 
47 


Table 11 shows the reason for advising surgi- 
cal treatment for duodenal ulcer and almost 
half of the cases were found to fall in the great 
reservoir of intractability. In this category 
there is wide variance as to the length and 
type of medical supervision. Hemorrhage and 
obstruction each made up roughly a fourth of 
the series. 

There were eighteen deaths (Table 111), a 
mortality of 5.4 per cent. The mortality rate of 
10 per cent in gastroenterostomy is reflected 
by the larger number of poor risk patients in 
that group. The death of the only patient 
having a gastroenterostomy and vagotomy is 
not to be construed as a reflection upon that 
operation. The causes of death listed in Table 1v 
do not in all cases represent the immediate 
complication leading to death. There were 
several instances in which wound disruption 
or leakage of the duodenal stump was consid- 
ered the precipitating factor leading to the 
peritonitis, lower nephron nephrosis, or cerebral 
accident which was the immediate cause of 
death. There was one case of generalized 
peritonitis for which no cause was found at 
autopsy. 

Fifty-four per cent of the operations were 
performed by Board qualified surgeons and 
thirty-eight per cent by Fellows of the American 
College of Surgeons, although not Board certi- 
fied. Eight per cent of the cases were patients 
operated upon by surgeons having neither 
qualification. The mortality rate of Board 
qualified and College approved men was 4.5 
and 4.7 per cent, respectively. There was a 
sharp rise to 14.8 per cent in the mortality of 
those patients operated upon by men having 
neither of these two qualifications. 


COMMENTS 


It would appear in the four community hos- 
pitals studied that subtotal gastric resection 
was the most favored operation for duodenal 
ulcer since it comprised g1 per cent of the opera- 
tive procedures. This figure is quite high com- 


TABLE Ill 


Hospital | 
Deaths 


No. of | Mortality 


Procedure Operations (%) 


Billroth 1 and vagotomy 

Gastroenterostomy 

Gastroenterostomy and va- 
gotomy 

Hemigastrectomy 

Hemigastrectomy and va- 
gotomy 


TABLE Iv 


Causes of Death | No. of Cases 


Wound disruption 

Duodenal stump leakage 

Coronary thrombosis. . 
Operative trauma to bile or pancreatic | 


Perforation of small bowel............| 
Cardiac arrest.............. 
Pneumonia, ileus 

Undetermined. . 


pared to the policies of other institutions re- 
porting in the literature. At the Mayo Clinic 
[z], the choice of subtotal gastric resection in 
the treatment of chronic duodenal ulcer ranged 
from 75.7 per cent in 1948 to 86.7 per cent in 
1954. Johnson et al [2], reported gastric resec- 
tion used in only 64 per cent of the operations 
for this condition at the New York Hospital- 
Cornell Medical Center in a review of 151 pa- 
tients under the age of thirty-five. 

The tendency in this series to employ this 
more extensive procedure in all probability 
had much to do with the mortality rate of 
5.4 per cent, which is comparable to that of 
some reports in the literature but considerably 
higher than others. Rauch [3] of the University 
of Minnesota, reported a mortality of 4.7 per 
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Duodenal Ulcer in Community Hospitals 


cent, although this had been reduced to 2.7 per 
cent in the later years of the report. In a review 
of 3,747 cases of duodenal ulcer treated surgi- 
cally in Veterans Administration Hospitals, 
Gutman [4] found a mortality of 2.82 per cent. 
Babson [5] reported a mortality rate of 4.8 per 
cent in a community hospital in New England. 
At the Mayo Clinic [1], the yearly mortality 
rates from 1951 to 1955, have varied from 0.7 
to 2.4 per cent. 

It is entirely possible that a series of cases 
from a community hospital would contain a 
larger number of poor risk patients than would 
one from the larger medical centers due to the 
hazards of transportation of the desperately ill 
and for financial reasons. This factor would be 
particularly true in instances of hemorrhage 
and to a lesser extent in obstruction, and might 
to a certain extent contribute to the mortality 
figures. This, if found to be true, would be even 
more reason for greater diversification of opera- 
tive procedures for duodenal ulcers performed 
in community hospitals, resulting in the selec- 
tion of operations of less magnitude in the poor 
risk patient. Surgeons at times tend to overlook 
the patient’s life expectancy in selecting gastric 
resection over a lesser procedure because of 
some long term drawbacks of the latter. 

Of the eighteen deaths in this series thirteen 
would appear to be avoidable whereas the other 
five were unavoidable. It was somewhat sur- 
prising to find that four of the deaths resulted 
as a consequence of wound disruption. The 
incisions were secondarily closed successfully 
but death resulted from subsequent complica- 
tions such as lower nephron nephrosis, pneu- 
monia or cardiovascular accidents. Leakage at 
the site of closure of the duodenal stump was 
the cause of death in four cases and operative 
trauma to the bile or pancreatic ducts was the 
cause in two others. These complications oc- 


curred for the most part in the early part of the 
series. However, duodenal stump leakage has 
been a serious problem in most reports. Fifteen 
of sixty-five deaths following surgery for duo- 
dena! ulcer were caused by this complication 
in Gutman’s series in Veteran’s Administration 
Hospitals and in seven of nineteen deaths 
reported by Thompson and Stewart [6] at 
the Roosevelt Hospital. Here again, procedures 
of lesser magnitude such as gastroenterostomy 
with or without vagotomy, or an exclusion 
operation might have prevented a fatality. 


SUMMARY 


1. Three hundred thirty-two cases of duo- 
denal ulcer treated surgically in four commu- 
nity hospitals are reviewed. 

2. Compared to statistics from medical 
centers, the findings in this series show the 
employment of subtotal gastric resection in an 
unusually high percentages of cases. 

3. The use of operations of lesser magnitude 
in the poor risk patient and in those patients in 
whom removal of the ulcer is fraught with con- 
siderable technical difficulty should result in a 
lowered mortality in the surgical management 
of this disease in a community hospital. 
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Prescalene Lymph Node Biopsies 


A REPORT OF 142 CASES 


Dona.p B. Rocu.Lin, M.D.* AND Horatio T. ENTERLINE, M.D., Philadelphia, Pennsylvania 


From the Harrison Department of Surgical Research, 
School of Medicine, and the Department of Surgical 
Pathology, Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania. 


ie many patients with intrathoracic disease, a 
diagnosis can not be established without 
exploratory thoracotomy. A significant morbid- 
ity and mortality may be expected from such a 
procedure for certain patients either because of 
debilitation or associated disease. 

Since the original report of the technic and 
rationale of prescalene lymph node biopsies of 
Daniels [1] in 1949, the usefulness of this simple 
procedure has been widely appreciated because 
the information obtained may provide a diagno- 
sis which makes thoracotomy unnecessary. In 
some clinics it has become part of the routine 
evaluation of patients suspected of having 
bronchogenic carcinoma. In addition to provid- 
ing purely diagnostic information, it may 
determine the operability of patients with 
intrathoracic malignancy since we believe that 
thoracotomy should not be performed in the 
presence of metastatic malignancy in the pre- 
scalene nodes. 

The anatomic basis of prescalene lymph node 
biopsies is based on the fact that the lymph 
nodes which lie in the fat pad anterior to the 
scalenus anticus muscle are in continuity with 
the drainage pathway of lymph from the 
mediastinum. It has been shown by Rouvieré 
[2] that the lymphatic drainage of the right 
lung and the right side of the mediastinum is 
via the right scalene lymph nodes and the right 
lymphatic duct into the systemic circulation. 
The drainage from the left lung is more com- 
plex. The lower left lung field (i.e. the basilar 
segments of the lower left lobe) also drains via 
the right lymphatic system while the apical 
segments of the upper left lobe drain via the 


lymphatic pathways of the left supraclavicular 
region. The left mid-lung field which includes 
the inferior part of the upper left lobe and the 
superior part of the lower left lobe was found 
to be drained via either side of the lymphatic 
system. In a real sense then, biopsy of the 
prescalene lymph nodes can evidence extension 
of disease processes which involve the medias- 
tinal lymph nodes and a diagnosis of intra- 
thoracic disease may be made without entering 
the thorax. 

The clinical significance of prescalene lymph 
node biopsies has been reported and Table 1 
tabulates the results of some of the larger series 
of patients that have been published. Weiss 
et al. [3], Johnson and McCurdy [4], England 
[5], and Storey and Reynolds [6] have also 
reported smaller series of cases. The value of 
the prescalene biopsy in pulmonary inflamma- 
tory disease was demonstrated by Carstensen 
et al. [7] and the significance in the differential 
diagnosis of pulmonary calcifications has been 
well documented by Johnson [8]. 

The data in Table 1 show a wide discrepancy 
in the percentage of positive results reported. 
This may be partially due to the selection of 
patients for prescalene lymph node biopsy. 
In all reports, a large variety of disease proc- 
esses were diagnosed. 

The technic of the operative procedure has 
been described by Foley et al. [9] and Connor 
[ro] and will not be discussed herein. In this 
report, the efficacy of prescalene node biopsies 
is evaluated for use in a hospital in which the 
selection of patients is a matter of the clinical 
judgment of many attending physicians and is 
not a controlled study. We believe that an 
analysis of this type can present a more accu- 
rate evaluation of the expected clinical useful- 
ness of this procedure. 


* Clinical Fellow of the American Cancer Society. 
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TABLE I 


A COMPARISON OF THE RESULTS OF PRESCALENE LYMPH NODE BIOPSIES FROM PREVIOUSLY PUBLISHED 
REPORTS 


Connor 


Disease Process 
[ro] 


Shefts 
et al. 


[11] 


Harken 


et al. 
[15] 


Correll 
et al. 


[16] 


Cuykendall 
[12] 


Carcinoma of Iung 

Boeck’s sarcoid 

Lymphoma 

Tuberculosis 

Histoplasmosis or other fungus infection... .. . 
Metastatic disease of lung 

Anthracosilicosis 

Carcinoma of esophagus 

Per cent of positive diagnoses 


Total cases 


The criteria used in this hospital for selection 
of cases for prescalene node biopsy are, in gen- 
eral, the following: (1) roentgenologic evidence 
of hilar and/or mediastinal enlargement not 
explained by the usual diagnostic procedures; 
(2) roentgenologic evidence of pulmonary infil- 
trates which appear to be either inflammatory 
or neoplastic; (3) determination of operability 
of selected patients with primary pulmonary 
neoplasms; and (4) to obtain lymph node tissue 
for either fungus or tuberculosis culture. 


METHODS 


The case histories of all patients included in 
this report were reviewed. No patients were 
included who had palpable lymphadenopathy 
present in the scalene or supraclavicular areas. 
In all instances, the diagnosis obtained from 
the tissue removed by prescalene lymph node 
biopsy was substantiated by other means or 
else the patient was included in a “question- 
able” disease category. Further substantiation 
included one or more of the following: (1) 
further cytologic evidence of the nature of the 
disease process either by surgical or broncho- 
scopic biopsy, or necropsy; (2) bacteriologic 
culture; (3) remission of the disease process 
after specific therapy; and (4) indisputable 
clinical evidence of a specific disease process. 

All sections of nodes were routinely stained 
with hematoxylin and eosin and all those which 
showed evidence of a granulomatous reaction 
were stained with a modification of the Ziehl- 


Neelsen stain for acid fast organisms and with 
the Gridley stain for fungi. 

The microscopic sections of all pathologic 
specimens were re-examined by one of us 
(H. T. E.) and the sections were correlated 


TABLE II 
DISTRIBUTION OF PATIENTS BY SEX AND RACE 
(142 CASES) 


No. of Cases | Per cent 


31 
69 


| 23.9 
| 76.1 


with all of the other pathologic material avail- 
able from the same patient prior to or after the 
time of the prescalene biopsy. New sections 
were cut whenever it was necessary. The 
original diagnosis of the node biopsy was 
changed in three patients after review. 


RESULTS 


This study includes 142 patients who were 
operated upon during the interval of time from 
1949 to June 1957. Ninety-eight or 69 per cent 
of the patients were males and forty-four or 
31 per cent were females. (Table 1.) The 
youngest was fourteen years old and the eldest 
eighty-one years old. Thirty-four or 23.9 per 
cent were Negro and 108 or 76.1 per cent 
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were Caucasian. In most instances the thesis of 
Rouvieré [2] was followed in determining the 
site of biopsy. In thirteen patients in whom the 
lesion was located in the left mid-lung field, a 
bilateral biopsy was performed. Of the remain- 


TABLE 
DISTRIBUTION OF PATIENTS ACCORDING TO SIDE 
OF BIOPSY 


No. of Cases | Per cent 


78 
41 
13 


142 


ing 129 patients, seventy-eight had biopsies of 
the right scalene area and fifty-one of the left. 
(Table 111.) 

In one group of patients, the study of suc- 
ceeding developments in the case _ history 
showed that the disease process was of such a 
nature that it would not have been possible 
for a prescalene node biopsy to have produced 
positive results. These patients had clinical 
entities such as benign mediastinal cysts, un- 
resolved pneumonitis other than of tuberculous 
or fungal etiology, and fibrotic disease of 
unknown etiology. We have elected to include 
these cases in a category called “not expected 
to be positive.”’ Table tv shows the overall sum- 
mation of the results of the biopsies. The pa- 
tients who evidenced a positive correlation 
with the primary intrathoracic disease num- 
bered sixty-five giving a percentage of positive 
results of 45.8. If the patients listed as “not 
expected to be positive” are excluded from the 
series, the percentage of positive results rises 
to 52.5. 

We have attempted to correlate the size of 
the nodes removed at operation with the num- 
ber of positive biopsies. (Table v.) The largest 
node found in each biopsy specimen was used 
in the tabulation of this data. The greatest 
number of positive correlations were found in 
nodes which were larger than 1.0 cm. in diame- 
ter. In those patients who had nodes greater 
than 1.1 cm. in diameter, over 88 per cent 
showed a positive correlation with the pulmo- 
nary pathologic condition. In no case included 
in this report were these nodes palpated at the 
physical examination performed on admission 


of the patient to the hospital. It was found 
that in only 15.4 per cent of the total positive 
biopsies was the node 0.5 cm. or smaller. The 
low incidence of positive results in nodes 
smaller than .5 cm. suggests that little is to be 


TABLE Iv 
RESULTS OF BIOPSY: DISTRIBUTION OF CASES IN 
TERMS OF CORRELATION WITH PRIMARY INTRA- 
THORACIC DISEASE 


Per cent Ex- 
cluding Those 
Cases Not Ex- 
pected to be 
Positive 


Negative 

Not expected to be 
positive* 

Questionablet .... 


* Refers to that group of patients in whom later evi- 
dence demonstrated that because of the nature of the 
disease process, it would not have been possible for the 
prescalene nodes to have evidenced any specific change. 

T Refers to that group of patients for whom no 
definite diagnosis was ever established. 


TABLE v 
A COMPARISON OF THE SIZES OF THE LARGEST NODE 
FOUND ON PATHOLOGIC EXAMINATION OF THE 
BIOPSIED TISSUE 


Per cent of 
Each Size 


Positive* 


Per cent of 
Total Posi- 
tive Biopsiest 


Node Size 
(cm.) 


No. of 
Cases 


0.0t0 0.5 18.2 
42.3 


04.4 
1.6 and larger... 88.9 


* Refers to the percentage of a specific node size 
found to be positive. 


t Refers to the percentage of the total positive biop- 
sies according to nodes of a specific size. 


gained by prolonged operative exploration for 
minute nodes. 

A complication rate of 2.6 per cent in 155 
biopsies was noted. This arose from transection 
of the right lymphatic duct which was not 
recognized at the time of operation in one pa- 
tient and from the same complication with the 
thoracic duct in another. The left cervical 
sympathetic was cut producing a Horner’s 
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| 
Side a | | | 
, | | | No. of | Per | 
| 54.9 | Cases | cent | 
| 
| | | | 
| 65 | 45.8 | 52.5 
| 54 | 38.0 | 43.5 
| 18 | 12.7 | 
| | 
er 
| 
| 
33.8 
26.2 
| | 
|| 
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TABLE VI 


CASE DISTRIBUTION BY CORRELATION 


WITH DIAGNOSIS OF PRIMARY INTRATHORACIC DISEASE 


| 
| Total 

No. of 
Cases 


Final Diagnosis 


Per cent 
of Total 


| | | 

No. Not 

Expected 
to be 

| . Positive 


No. 


Positive 


No. | 
Negative | 


Per cent 
Positive* 


Ques- 


tionable 


Bronchogenic carcinoma 
Boeck’s sarcoid 

Tuberculosis 

Metastatic malignancy to lung 
Lymphosarcoma 

Hodgkin’s disease 

Thoracic malignancy 
Carcinoma of esophagus 
Anthracosilicosis 
Rhabdomyosarcoma of lung 
Inflammatory disease of lung............. 
Esophageal ulcer 

Mediastinal cyst 
Thrombocytopenic purpura 
Questionable 


We N NW W 


| 
| 
| 
| 


o00000 


COCOCOR NK 
ONNOWNAN 


* Refers to the percentage of positive biopsies in the disease category. 


syndrome in one patient, and the left phrenic 
nerve was cut in another patient. 

An analysis of the cases in which the results 
were positive shows that of these sixty-five 
instances, there were forty-one right sided 
biopsies (63.1 per cent), twenty-one left sided 
(32.3 per cent), and three bilateral (4.6 per 
cent). The explanation for the low percentage 
of positive results in the bilateral biopsies is 
not apparent. In only one of the thirteen cases 
of bilateral biopsy, were the operative proce- 
dures performed at different times following a 
negative report on the first biopsy specimen. 
This would tend to eliminate the possibility 
that the second biopsy was more or less of a 
blind search for a definitive diagnosis. In the 
one case in which the procedures were staged, 
the second biopsy was positive. In no patient 
did both sides show a positive correlation. 

In Table vi, the results of the biopsies have 
been separated with regard to the disease 
categories that were diagnosed. 

Bronchogenic Carcinoma. A total of fifty- 
four patients or 38.1 per cent of the entire series 
were diagnosed as having bronchogenic car- 
cinoma. A positive diagnosis was obtained in 
twenty-two patients by scalene node biopsy. 
In all instances, a positive biopsy was con- 
sidered evidence of inoperability and the pa- 
tients were not subjected to any further opera- 
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tive procedures. No attempt was made to 
correlate these results with the specific cell 
type of tumor, although the cellular pattern 
had some bearing in a relatively small group of 
patients who were later given chemotherapy 
for their disease. A final diagnosis of carcinoma 
of the lung was made in the thirty-two remain- 
ing patients by histologic section or in the case 
of three patients, by indisputable clinical 
evidence of a primary malignant lung tumor. 
One patient for whom no positive tissue diagno- 
sis was made was included in the “questiona- 
ble” disease category. Bronchogenic carcinoma 
was the probable diagnosis but there was the 
possibility that the disease process was pro- 
duced by a lung abscess. 

There are three patients included in Table vi 
under “thoracic malignancy.” In two, the pre- 
scalene node biopsy was positive. In these 
patients, the tumor was extremely anaplastic 
and it was impossible even at necropsy, to be 
certain whether the malignancy arose from a 
bronchus or from contiguous mediastinal struc- 
tures. They have therefore been included under 
a separate heading. 

Boeck’s Sarcoid. The use of prescalene 
lymph node biopsies in sarcoidosis provides 
pathologic tissue for examination which may 
solve a differential diagnostic problem between 
thoracic disease such as lymphoma or tubercu- 


im 
| | | 
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losis which can closely resemble the findings of 
sarcoidosis by roentgenogram of the chest. 
The diagnosis of sarcoidosis was made in 
thirty-four cases or 23.9 per cent of the entire 
series. A positive diagnosis was obtained by 
scalene node biopsy in twenty-seven patients, 


TABLE VII 
SARCOIDOSIS: CORRELATION BETWEEN FINDINGS ON 
ROENTGENOGRAM OF CHEST AND PER CENT OF POSI- 
TIVE RESULTS ON PRESCALENE LYMPH NODE 
BIOPSY 


Total 


Cases 


Per 
cent 
Posi- 
tive 


Parenchymal infiltrate. . . 
Hilar mass 


66.7 
86.6 
88.9 


| 79.4 


which gave a positive correlation rate of 79.4 
per cent in this disease. The modified Ziehl- 
Neelsen stain for the organisms of tuberculosis 
and Gridley stains for fungi were done on all 
biopsies in this category in addition to the 
routine hemotoxylin and eosin stains. If these 
latter procedures were negative and the clinical 
course of the patient was compatible with the 
diagnosis of sarcoid in terms of response to 
medical therapy, it was then considered that a 
positive correlation had been established. In 
three cases in which the clinical suspicion of 
sarcoid was strong, these criteria were not 
substantiated and these patients were included 
in the “questionable” category. In one case, a 
positive tissue diagnosis of sarcoid was ob- 
tained by biopsy of the nasal mucosa but the 
prescalene node biopsy was not considered 
diagnostic for this disease. This case was there- 
fore classified under the “‘queStionable”’ corre- 
lation category. 

Further investigation of this group of pa- 
tients show that seventeen of the thirty-four 
patients suspected of having sarcoid were 
Negroes and seventeen were Caucasians. 
Twelve of the seventeen biopsies were positive 
among the Negroes and fifteen were positive 
among the Caucasians. 

The findings by roentgenographic examina- 
tion of the chest of patients with sarcoid can 
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be variable and range from large hilar and 
mediastinal masses with no evidence of pulmo- 
nary parenchymal infiltration to only. paren- 
chymal infiltrates with little or no_ hilar 
enlargement. Even the parenchymal infiltration 
can vary from single or multiple nodular areas 
to a fine linear network of increased densities 
with equal distribution throughout the entire 
lung. 

While it is thought that these variable find- 
ings in sarcoidosis are a reflection of various 
stages of the disease process rather than differ- 
ent clinical entities [11] we have attempted to 
correlate the results of the prescalene node 
biopsy with the appearance on x-ray film of the 
pulmonary and mediastinal disease processes. 
(Table vit.) The one case in which the results 
were questionable has been excluded from 
this data. Thirty-three patients with sarcoid 
had biopsies of the prescalene nodes. In nine, 
only parenchymal infiltration was present on 
the roentgenograms of the chest. Fifteen had 
only hilar or mediastinal enlargement, and 
nine had both parenchymal infiltration and 
hilar or mediastinal enlargement. Approxi- 
mately the same percentage (86.6 and 88.9) 
of the positive results were noted in those 
patients who had either hilar or mediastinal 
masses alone or in combination with parenchy- 
mal changes while 66.7 per cent of the cases of 
patients with only parenchymal changes were 
positive. The small number of patients pre- 
cludes any absolute interpretation of this data 
but would suggest that the greatest percentage 
of positive correlations in sarcoidosis can be 
expected in patients who have hilar or medias- 
tinal enlargement either alone or in combination 
with parenchymal changes. 

Tuberculosis. A diagnosis of pulmonary 
tuberculosis was made in twelve patients. In 
two, the pulmonary lesion was found on thora- 
cotomy to be old inactive tuberculosis and for 
this reason these cases are included in the “not 
expected to be positive”’ correlation category. 
Three patients had positive scalene node biop- 
sies and these were corroborated by either 
acid-fast stain-showing organisms or by culture. 
In two of these patients miliary tuberculosis 
was diagnosed clinically and in only one pa- 
tient was the primary diagnosis that of cavitary 
pulmonary tuberculosis. 

Metastatic Lung Malignancy. Metastatic 
malignancy of the lung was diagnosed in seven 
patients who also had biopsies of the prescalene 


| 
| pe No. | No. | 
| Posi- | | 
4 | | tive | tive 
3 | | | | 
| 
| 15 | 13 2 | 
9 | 8 | 1 | 
| 


lymph nodes. A positive correlation was found 
in four of these patients, either after thoracot- 
omy or after further study and other operative 
procedures. 

The reason for prescalene lymph node biopsy 
in these patients was either: (1) a chief com- 
plaint related to the pulmonary disorder and 
not to the primary source of the malignancy, or 
(2) if a malignant tumor had been previously 
diagnosed, then the pulmonary metastasis was 
a single one and sufficiently resembled a pri- 
mary pulmonary lesion as to make thoracotomy 
mandatory unless a diagnosis could be made 
by some other means. 

The sources of the metastatic malignancy to 
the lung and prescalene nodes were the breast, 
prostate, urinary bladder, and stomach. In all 
cases in which the prescalene node biopsy was 
negative, a diagnosis of the pulmonary disease 
was made after thoracotomy or necropsy. 
These included tumor metastatic to the lung 
from a pancreatic carcinoma, a fibrosarcoma 
of the leg, and an anaplastic carcinoma which 
was probably of either renal or thyroid origin. 

A positive diagnosis of metastatic malig- 
nancy to the lung by prescalene node biopsy 
can prevent a patient from undergoing thora- 
cotomy and in certain patients in whom the 
primary site of the tumor is not suspected, the 
source may be indicated. While in the majority 
of patients this would mean little in terms of 
curative therapy, in some situations such as 
lesions metastatic from a thyroid carcinoma, a 
positive diagnosis allows the initiation of pallia- 
tive therapy which may prolong the patient’s 
life for a considerable period of time. 

Carcinoma of the Esophagus. Two patients 
with previously diagnosed carcinoma of the 
esophagus underwent prescalene node biopsy. 
In both cases the biopsy was positive for car- 
cinoma and the patients were thereby judged 
to be inoperable. A right sided biopsy was per- 
formed in one patient and a left sided biopsy 
in the other. 

There has been one previous report [15] in 
the literature of the attempt to determine the 
operability of an esophageal neoplasm by 
prescalene lymph node biopsy. Further study 
may indicate that prescalene [ymph node 
biopsy may provide useful information of 
curability prior to surgical procedures on the 
esophagus. 

Lymphoma. 


A total of seven patients 


with thoracic lymphoma underwent prescalene 
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lymph node biopsy. Three patients were proved 
to have lymphosarcoma and in all the node 
biopsy was positive. Four patients had Hodg- 
kin’s disease, and of these, two had positive 
biopsies. 

Non-specific Inflammatory Disease of the 
Lung. All of the patients who are included 
in this diagnostic category were included in 
the “‘not expected to be positive” correlation 
category. While many of these biopsies were 
diagnosed as chronic lymphadenitis, no definite 
evidence of the etiology of the intrathoracic 
disease was found in the node biopsy. These 
cases include unresolved pneumonitis (other 
than that arising from acid-fast or fungus 
etiology), as well as fibrotic changes in the lung 
which arose from previous acute and chronic 
non-specific pulmonary infections. 

The remainder of the cases included in the 
‘not expected to be positive’ category were 
disease processes which could not have pro- 
duced specific changes in the prescalene nodes. 


SUMMARY 


1. The case histories and biopsy specimens 
of 142 patients who had prescalene lymph node 
biopsies performed are reviewed. The biopsy 
correlated with the primary pulmonary disease 
in 52.5 per cent of the cases in which specific 
histological or bacteriological changes could 
have been found because of the nature of the 
intrathoracic disease. A major complication 
rate of 2.6 per cent was noted in this series. 

2. The positive correlation rate was 40.7 per 
cent in fifty-four patients with bronchogenic 
carcinoma and 79.4 per cent in thirty-four 
patients with Boeck’s sarcoid. The highest per- 
centage of correlation in sarcoidosis was noted 
when hilar or mediastinal lymphadenopathy 
was present on the roentgenogram of the chest. 

3. Other disease entities diagnosed by pre- 
scalene lymph node biopsies were tuberculosis, 
malignancy metastatic to the lung, intratho- 
racic lymphoma, carcinoma of the esophagus 
and anthracosilicosis. 
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i) 


“Marcello Malpighi . . . was born in 1628. He is one of the pioneers of microscopy, 
and the founder of histology. Malpighi was professor of anatomy at Bologna, Pisa, and 
Messina. He was physician to Pope Innocent xu from 1691 to 1694. He won wide recog- 
nition . . . as a biologist, having done gigantic work on the anatomy of the silkworm 
and the morphology of plants. Malpighi’s researches in the embryology of the chick and 
the microscopic anatomy and physiology of the glands and viscera set him apart from 
his fellow men. It is all the more remarkable when one considers the tools at his com- 
mand compared to present-day laboratory paraphernalia. In his Royal Society memoirs, 
“De formatione pulli in ova’ (1673) and “De ova incubato,’ are twelve plates which place 
him in the position of the founder of descriptive embryology. Malpighi described the 
red blood corpuscles in 1665, but he was preceded in this by Swammerdam by seven 
years. In addition he discovered the rete mucosum, and proved that the papillae of the 
tongue are the organs of taste. It is generally conceded that his most important work is 
the ‘De Pulmonibus’ (1661) which disproved the then held conception that pulmonary 
tissue was parenchymatous, and proving it to be vesicular in structure. Concerning his 
discovery of the capillaries (1660) it has been written, ‘Harvey made their existence a 
logical necessity; Malpighi made it a historical certainty.” He devoted much labor to 
studies of the structure of the liver, kidney, and spleen, and his name has been preserved 
in the eponym, Malpighian bodies. In one of his works, he wrote an account of those 
lymphadenomatous formations which were described by Hodgkin in 1832 and termed 
by Wilks in 1856, Hodgkin’s disease. In his private life he engaged in a bitter feud with 
his Pisan colleague, Borelli, and in an ancient feud between his family and a neighboring 
clan. These facts are interesting only because most of Malpighi’s best works were lost to 
posterity due to wanton destruction in this family warfare. . . . Malpighi died at the 
age of sixty-eight years in 1694.” (T. S. W., Am. J. Surg., 12: 152, 1931.) 
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ileus may be defined as a 
mechanical intestinal obstruction due to 
occlusion of the lumen of the bowel by a 
biliary calculus. This type of intestinal ob- 
struction is unusual, has a high mortality 
rate, and accounts for approximately 1.5 per 
cent of all forms of mechanical intestinal 
obstruction. Less than nine hundred cases 
have appeared in the surgical literature. 

Even more rare is a recurrence of intestinal 
obstruction due to another calculus in the 
same individual. This has been called re- 
current gallstone ileus. 

One of the earliest authors to cite such a 
sequence was Wagner [23], whose classic 
article in 1914 surveyed the world literature 
on gallstone obstructions and referred sepa- 
rately to two cases of recurrent gallstone ileus. 
In 1915 Downes [3] reported a case of recur- 
rent gallstone obstruction in discussing a 
paper by Moschowitz. Pybus [16] recorded 
two cases in 1922 and was followed by Wohlauer 
[25], Hille [7], and Haas [5] who reported single 
cases each in elderly women. Holz [ro], in 
1929 summarized the subject and added two 
cases of gallstone intestinal obstruction. Neither 
of these cases, however, was a recurrent gall- 
stone obstruction. Downing [4] reported five 
cases of gallstone ileus in 1948. One of these 
has been referred to as a case of recurrent 
gallstone obstruction but actually represented 
a “missed” obstruction from a single calculus. 
Ryan’s [19] case reported in 1937 also fails 
to meet the criteria as a case of recurrent 
gallstone ileus. 

Since 1929 twelve cases have been recorded 
by various authors and -are added to the 
tabulation in Table 1. It is the purpose of this 
report to summarize nineteen cases of re- 
current gallstone ileus, some of which were 
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and add 


previously overlooked in reviews, 
two new Cases. 


CASE REPORTS 


Case 1. A. H. (No. 958-514), a sixty-eight 
year old white woman, was admitted to the Los 
Angeles County General Hospital on May 23, 1947, 
with a history of steady pain in the upper right 
abdomen for the past ten days. Forty-eight hours 
before admission there occurred an abrupt change 
in the character of her abdominal pain, which 
became intermittent, cramp-like, and was localized 
chiefly in the left lower quadrant. At the time of 
her admission the vomitus was watery brown and 
feculent. 

On palpation moderate, generalized tenderness 
was elicited, most marked in the lower left and 
upper right abdomen. No mass could be felt. 
High-pitched, tinkling rushes were heard on 
auscultation, and a diagnosis of intestinal obstruc- 
tion probably due to adhesive bands was made 
(postoperative herniorrhaphy). A scout film re- 
vealed a diffuse haze over the entire abdomen 
consistent with intraperitoneal fluid and late 
intestinal obstruction (Fig. 1.) The leukocyte 
count was 14,200 with 91 per cent neutrophils; 
non-protein nitrogen 52; carbon dioxide combining 
power 56; and amylase 130 units. 

She was prepared for surgery and at operation 
on May 25, 1947, a 4 by 4 cm. gallstone was found 
obstructing the lumen of the distal ileum. Proximal 
to the gallstone was a small area of gangrene in the 
wall of the ileum and the peritoneal cavity contained 
a large amount of amber fluid. The stone was re- 
moved and the enterotomy closed with interrupted 
sutures of No. ooo silk. Except for a wound infec- 
tion the convalescence was uneventful and the 
patient left the hospital on June 14, 1947. 

Two months later she again entered the hospital 
with a history of cramping, periumbilical pains 
and vomiting of two days’ duration. Pertinent 
abdominal findings included moderate distention 
(Fig. 1B), diffuse tenderness, high-pitched metallic 
tinkles and a succussion splash. It was believed 
that she had a small bowel intestinal obstruction, 
and on August 14,.1947 laparotomy was per- 
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TABLE I 
RECURRENT GALLSTONE ILEUS 


Author 


| (yr.) | 


Age 
Site of 
and Obstruction 


Sex | 


Interval 
Surgeries 


Result 


| | Upper Right | 
Size of Stone Quadrant Explored | 


(first surgery) 
| 


Remarks 


Cook and Watkins [1].... 


Haas [5] 


Hand and Gilmore [6]... . | 


Hille [7] 

Hinchey [8,9]. .......+... 
MacFarlane [12]........ 

Milch, Mendez and Mur- 

phy 
Noskin and Tannenbaum 


[15] 
Pybus [16] 


Rogers and Carter [78]... 


Rogers and Carter 
Rogers and Carter....... 
Schwarke [20] 

Shore, Jacob and Cannon 

[21] 

Van Ravenswaay [22].... 
Waaner [93]. 


Wakefield, Vickers and 
Walters [24] 


Wohlauer [25] 


67, F | Upper jejunum 

| Rectum 

“Same site both 

| times” 
Distal ileum 
Distal ileum 
Upper jejunum 
Lower jejunum 
Pylorus 
Small bowel 
Jejunum 
Jejunum 
Lower ileum 
Upper ileum 
Ileum 
Ileum 
Conservative Rx, 

no surgery 
Upper ileum 
Distal ileum 
Distal ileum 
Distal ileum 
Distal ileum 
Terminal ileum 
Two feet above 
terminal ileum 

Ileum 
Ileum 


Ileum 

Ileum 
Terminal ileum 
Terminal ileum 
Ileum 

Ileum 

Lower jejunum 
Distal ileum 


Small intestine 
Rectum 

Distal ileum 
Distal ileum 
Small bowel 
Small bowel 
Rectum 

Ileum 


Ileum 
Ileum 


days 


Lived 


5 X 334 cm. Yes | 

Slightly smaller | Adhesions in area | First stone facetted 
of gallbladder 

No other details 


Size not given 


“Over 1 in.’ 
Hen’s egg 
Walnut 

3 cm. 

3.2 cm. 
Walnut 
Golf ball 
2.5 cm. 

3.8 cm. 

2.5 X 2.5 cm. Hard mass in gall- 


bladder 


Lime sized 
Golf ball 
Golf ball 
Not given 


| Two stones found at 
autopsy—ileum per- 
forated peritonitis 
| Six additional stones 
Stones present | found at subsequent 
| gallbladder and 
choledochostomy 
operations 3 mo. 
later. Gangrenous 
area in ileum 


4X 4cm. 
3 cm. 


3 X 4cm. 

3 X 4cm. 
2.4 2:6 | Both facetted stones 
| 

| Both facetted stones 


| Another smaller 
stone found proxi- 
mal to second stone 
at second surgery. 

Digital removal from 
rectum 

Both facetted stones 


| Both facetted stones 


om 

First stone removed 
from rectum 
digitally 


formed. At surgery a 3 cm. facetted gallstone was 
found completely obstructing the terminal ileum. 
The gallstone was removed and the opening in the 
bowel closed as before. Other stones were felt 
in the gallbladder, but it was impossible to visualize 
a biliary fistula because of numerous adhesions 
incident to previous surgery. 

Following recovery, she underwent an elective 
cholecystectomy and choledochostomy on Sep- 
tember 25, 1947. A cholecystoduodenal fistula was 
found, and six additional stones were removed 


from the gallbladder. The fistulous opening was 
closed, a T tube placed in the common bile duct, 
and the abdomen was closed without drainage. 
She was discharged as asymptomatic on October 


25, 1947. 


Case u. A. S. (No. 1576-2615), a sixty-seven 
year old white woman, entered the Los Angeles 
County General Hospital on May 5, 1955, with 
a thirty-six hour history of cramping periumbilical 
pain and vomiting. This was associated with 
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| | 
| 
| 
| | 
| 
smo |_| 
| days | Lived | 
| 4 days | Lived | Both facetted stones 
| | 
| | 316 mo. | Lived | 
| 
| 20 days | Lived | 
4 days | Died | 
| | Bi | 
| 2mo. | Lived | | 
| | 
| 
| 
| | 
| 67, F | | 16 BE | Lived | 
67, F | | 7 mo. | Lived | 
| 60, F | | 434 mo. | Lived q 
93, F | 12 days | Died | 3 < 2.4 cm. Not examined 
| | | 
71, F 10 days | Lived | 3g size of golf ball (eure er 
| | | | 
adays|lived 
| | 
| 18 hrs. | Died 13 X 4cm. 
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Fic. 1. CasE 1. A, initial scout film of abdomen showing diffuse haze and some 
small bowel distention, a picture consistent with advanced small bowel ob- 
struction. No radiopaque calculi were seen. B, flat film of abdomen at time of 
second gallstone obstruction again fails to reveal a calculus but does show 
moderate small bowel distention and minimal gas in the colon. 


much epigastric distress, eructation of gas and a 
feeling of bloating for four days before admission. 
She had not passed flatus or stool per rectum 
since the onset of her illness. She had had several 
similar episodes in past months and gave a history 


of mild intolerance to fatty foods for many years. 
She had hypertensive heart disease and had been 
on digitalis for three years. 

Examination disclosed an obese woman who 
complained of intermittent abdominal pain and 
vomiting. There was moderate abdominal dis- 
tention with generalized tenderness. In the upper 
right abdomen there was suggestive fullness but 
no definite mass. Peristaltic sounds were hyper- 
active with accentuated borborygmi. Her tem- 
perature was 100.6°F. and the leukocyte count 
was 16,400 with 74 per cent neutrophils. The blood 
amylase was 190. An x-ray of the abdomen with 
the patient supine showed several loops of small 
bowel containing gas and fluid under moderate 
tension. (Fig. 2A and B.) A calcific density measur- 
ing 2.5 cm. in diameter was noted in the gallbladder 
region. It was believed that the patient had acute 
cholecystitis with moderate secondary inhibition 
obstruction. On barium enema examination no 
significant obstruction in the colon was seen. 

The patient was given nasogastric suction, 
parenteral fluids and general supportive therapy. 
She improved clinically and was tolerating semi- 
solid food until her fourth hospital day when 
there was a recurrence of abdominal distention, 
generalized tenderness, and hyperactive peristalsis 
and a succession splash. Repeat abdominal x-rays 


demonstrated generalized small bowel distention, 
air in the biliary tree and one laminated gallstone 
in the pelvic area. The patient was prepared for 
surgery. 

At laparotomy on May 10, 1955, a 3 by 4 cm. 
gallstone was found completely obstructing the 
ileum about 2 feet proximal to the ileocecal valve. 
The calculus was removed through an enterotomy 
incision, which was closed transversely. Another 
large gallstone was palpable in the gallbladder, 
but because of the patient’s critical condition 
further exploration was not attempted. The 
abdomen was closed without drainage. Her post- 
surgical course was without incident, and she was 
discharged on the seventh day for follow-up study 
in the outpatient department. 

She was asymptomatic until the evening of 
May 25, 1955, when she again noted a rather 
gradual onset of cramping lower abdominal pains 
and vomiting. On examination she complained of 
severe rhythmic pains in the mid-abdomen recur- 
ring at intervals. On examination the abdomen 
was slightly distended with only minimal tender- 
ness. Hyperactive peristaltic sounds were heard 
on auscultation. Supine abdominal x-ray revealed 
several loops of dilated, gas-filled small bowel. 
The previously noted gallstone had moved from 
the gallbladder and was visualized in a dilated 
small bowel segment in the lower abdomen. 
(Fig. 2C.) In addition, a slight amount of gas in 
the biliary tree was again seen. A diagnosis of 
recurrent gallstone ileus was made, and surgical 
exploration advised. 
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Fic. 2. A, flat film of abdomen on admission May 6, 1955 reveals a large radiopaque calculus in right upper quad- 
rant. Some distended small bowel is seen but essentially no gas in the colon. B, a later abdominal film reveals a second 
large calculus in the pelvic area which was not previously visible. More small bowel distention is seen along with a 
haziness consistent with increased extraluminal fluid. Small amounts of extraintestinal gas can be detected in the 
right upper quadrant interpreted as biliary emphysema. C, flat film taken at the time of recurrent gallstone intes- 
tinal obstruction. The calculus in the right upper quadrant has moved and is visible to the left of the lower lumbar 


vertebrae. 


At surgery on May 26, 1955 (sixteen days after 
the first operation), another 3 by 4 cm. calculus 
at the site of the previous enterotomy in the ileum 
was found. The bowel was opened after injecting 
I per cent neomycin solution into the isolated 
segment and the stone extracted. 

Further exploration was not attempted and the 
abdomen was closed. Her recovery was complete 
in one week and she was discharged to be followed 
up in the clinic. 


Case 11. B. R. (No. 2228), a sixty-seven year 
old Mexican widowed housewife, first entered the 
hospital in Whittier, California on May 5, 1957, 
with a chief complaint of nausea, vomiting and 
cramping abdominal pain. Her present trouble 
had begun four days earlier. Shortly after a normal 
bowel movement she noted increased gas and 
abdominal distress. On the following day these 
symptoms continued and she began to vomit 
intermittently. On the day of admission she again 
felt better, ate breakfast, but shortly after began 
again to have a cramping pain across the mid- 
abdomen and vomited. 

In the past several years this patient had had 
intermittent periods of abdominal bloating and 
indigestion associated with upper right abdominal 
discomfort and occasional vomiting. She had 
never had abdominal surgery and her general 
health had been unusually good. 


In the hospital a barium enema was not remark- 
able. Films of the abdomen with the patient in 
the supine and erect positions were consistent 
with a mechanical intestinal obstruction. (Fig. 
3A.) A hemogram and urinalysis were non- 
contributory. 

On the fifth day of her illness she was taken to 
surgery where a multifacetted gallstone measuring 
2.5 by 2.0 cm. was removed from the terminal 
ileum. The upper right quadrant of the abdomen 
was not explored at operation. Her course was 
uneventful after surgery. 

The patient was again seen on December 13, 
1957, when she complained of cramping abdominal 
pain, nausea and vomiting. She was seen at home 
by her private physician and medications were 
ordered. There was no improvement in twenty- 
four hours and hospitalization was advised. On 
December 15, 1957, a consultant was called and a 
diagnosis of recurrent gallstone ileus was made. 
X-ray films showed distended small bowel loops 
with fluid Ievels on the film of the patient in the 
upright position. There was no gas in the colon; 
no calculi were visible. (Fig. 3B.) The patient 
was hydrated intravenously, antibiotics were 
administered and emergency surgery carried 
out. A 3 by 2.8 by 2 cm. facetted gallstone was 
found obstructing the lumen of the ileum approxi- 
mately 8 inches proximal to the site of the previous 
enterotomy which was identified by interrupted 
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Fic. 3. Case ut. A, film of abdomen with patient in upright position taken at 
the time of first gallstone obstruction shows multiple fluid levels in dilated 
small bowel. The findings are consistent with a well established mechanical 
small bowel obstruction. B, an abdominal film with patient in erect position 
taken seven months later at the time of the patient’s second gallstone intes- 
tinal obstruction fails to show either a radiopaque stone or air in the biliary 
tract but is compatible with a small bowel obstruction. A second large calculus 


was lodged in the lower ileum. 


silk sutures on the antimesenteric surface. The 
stone was removed through a small incision placed 
in a portion of the ileum proximal to the obstruction 
and the enterotomy was closed transversely with 
interrupted No. oooo silk sutures. The upper 
right quadrant of the abdomen was palpated 
carefully and a firm, sclerotic gallbladder measuring 
approximately 6 by 3 cm. was palpable. There 
was intense scarring in this area and it was only 
possible to determine that there were no further 
stones present. This operation was performed 
through a short, lower right quadrant transverse 
inc’sion which was closed with interrupted vertical 
mattress stitches of stainless steel wire. 

The patient spent a very uneventful postopera- 
tive course and was discharged on her fifth post- 
operative day. 


Pathogenesis. There are various routes by 
which gallstones may enter the gastroin- 
testinal tract [24], but by far the most common 
portal of entry of large gallstones is through a 
cholecystoduodenal fistula. (Fig. 4.) Spon- 
taneous biliary fistulas usually result from 
acute obstructive cholecystitis in the presence 
of gallstones. Accompanying pericholecystitis 
produces inflammatory adhesions between the 
gallbladder and adjacent viscera. The gall- 


stones by pressure erosion ulcerate through 


an inflammed or gangrenous gallbladder wall 


to form a fistulous communication. Once 
having entered the alimentary tract, a gall- 
stone may be vomited, may pass spontaneously 
by rectum, or may produce intestinal ob- 
struction. Most of these gallstones are passed 
through the intestinal tract without incident, 
and it is estimated that in only about 2 per 
cent of cases of cholecystoenteric fistula does 
the gallstone cause intestinal obstruction. 
Stones which produce obstruction are gen- 
erally over 2 cm. in diameter. These become 
lodged where the intestinal lumen is smallest, 
most often in the terminal ileum. Smaller 
stones, particularly if they are facetted and 
contain sharp edges, may cause sufficient 
bowel spasm to incite obstruction. In gallstone 
ileus the presence of multiple calculi within 
the small bowel is not an uncommon occur- 
rence. The removal from the bowel of an 
obstructing facetted stone should suggest the 
presence of other stones higher in the intestine 
or still in the gallbladder. (Fig. 5.) 

Incidence. The actual incidence of this 
type of intestinal obstruction is difficult to 
state. A collected series of 30,508 obstructions 
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Fic. 4. A, specimen shows open segment of duodenum with large cholecysto- 
duodenal fistula. B, large calculus seen occluding the cholecystoduodenal 
fistula in Figure 4A. Stones of this size almost invariably cause bowel ob- 
struction once they have migrated into the lumen of the intestine. 


Fic. 5. Such large calculi as these may be responsible 
for recurrent gallstone intestinal obstructions. The 
removal of a facetted stone from the intestinal tract 
should stimulate search for one or more similar stones 
higher in the bowel or within the gallbladder. 


was averaged to give an incidence of gallstone 
obstructions of 1.5 per cent [78]. 

In keeping with the preponderance of 
cholelithiasis in females, it is not surprising 
that gallstone ileus is most commonly a disease 
of elderly women with gallstones. An analysis 
was done of the cases of recurrent gallstone 
ileus appearing in medical records to this 
time. (Table 1.) The average age was sixty-two 
years and all were women. From a review of 
over 400 of the more recently reported cases 
of gallstone intestinal obstruction the average 
age of patients was found to be sixty-four 
years. The sex ratio for the group was 7.5:1 
favoring the females [18]. 

Diagnosis. Although a correct diagnosis 
of gallstone ileus is seldom made preoperatively, 
an awareness of the condition should permit 
its recognition in many instances. Obturator 
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obstruction is the only form of intestinal 
obstruction in which the obstructive level 
may shift. The obstruction may be inter- 
mittently relieved as the stone migrates 
downward within the bowel lumen. This 
intermittent severe ileus is characteristic of 
obturator obstruction but misleading to the 
diagnostician. 

When a gallstone completely blocks the 
intestinal lumen, a mechanical obstruction 
results. There is also danger of pressure 
erosion and subsequent perforation of the 
bowel wall at the site of impaction. For this 
reason, gallstone ileus should be regarded as a 
potentially strangulating obstruction from its 
onset [2]. 

Gallstone ileus should be seriously considered 
in the elderly patient with acute intestinal 
obstruction upon whom no prior abdominal 
surgery has been performed, and where in- 
carcerated hernia is not a factor. A history 
compatible with previous disease of the gall- 
bladder or biliary colic is suggestive. The 
diagnosis may be suspected in acute chole- 
cystitis when accompanied by excessive nausea 
and vomiting or refractory ileus. 

The most valuable diagnostic aid in gall- 
stone ileus is x-ray examination of the abdo- 
men. Rigler, Borman and Noble [17] have 
established four roentgen signs which are 
almost pathognomonic of gallstone intestinal 
obstruction: (1) air or occasionally contrast 
media in the biliary tree; (2) direct visualization 
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of the stone or sometimes indirect visualization 
of the stone by means of contrast media within 
the intestine; (3) a change in position of 
previously noted stone; and (4) evidences of 
partial or complete intestinal obstruction. 
Biliary tract air coupled with roentgen signs 
of intestinal obstruction (Rigler’s sign) is 
practically diagnostic of gallstone ileus. 

If ileus persists or recurs after gallstone 
intestinal obstruction, either in the immediate 
postoperative period or later, the possibility 
of recurrent gallstone ileus due to a “missed” 
or a second stone must be considered. 

Treatment. The proper treatment of gall- 
stone intestinal obstruction is surgical, and 
laparotomy should be performed as soon as 
the patient can be prepared for surgery. 
Intubation, restoration of fluid and electrolyte 
deficits, antibiotic administration and other 
supportive measures are fundamental objec- 
tives in the management of any acute intestinal 
obstruction. 

Recurrent gallstone ileus demonstrates the 
necessity for examining the entire bowel at 
exploration to rule out the presence of multiple 
calculi. This should also include a prior digital 
rectal examination. Probably most instances 
of recurrent gallstone ileus in the immediate 
postoperative period result from additional 
missed stones. Furthermore, the presence of 
collapsed bowel distal to a known obstructing 
calculus does not always exclude the possi- 
bility that a second stone may be hidden 
beyond. The recovery of a facetted stone 
should also alert the surgeon to the likelihood 
of an additional matching stone in the gastro- 
intestinal tract, and its presence should also 
make palpation of the gallbladder mandatory 
at the time of surgery. 

Once located, an attempt can be made to 
advance the obstructing stone into the colon 
and around into the rectum. This appears to 
be the treatment of choice if it can be per- 
formed easily. If the stone can be dislodged 
and removed proximally, it can be removed 
through an incision in healthy bowel. A 1 per 
cent solution of neomycin injected into the 
involved bowel segment prior to enterotomy 
may be of value. Additional stones in the 
gallbladder should be removed by chole- 
cystostomy if the patient’s condition permits. 
Probably no attempt should be made to close 
the cholecystoenteric fistula at this time. An 
interval cholecystectomy is indicated if symp- 


toms of gallbladder disease persist, unless 
contraindicated by a grave surgical risk. 


CONCLUSIONS 


1. Nineteen cases of recurrent gallstone 
intestinal obstruction have been collected 
and reviewed and two new cases are reported. 

2. Recurrent gallstone obstruction is due 
to a second gallstone intestinal obstruction in 
the same patient. Such a recurrence can be 
avoided by careful search of the entire in- 
testinal tract and the gallbladder for addi- 
tional stones at the time of surgical removal 
of the first obstructing calculus. 

3. The recovery of a facetted stone from 
the obstructed small bowel should make 


further exploration mandatory. When addi- 
tional large calculi are noted in the gallbladder, 
immediate cholecystostomy should be per- 
formed, if the condition of the patient permits. 
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“Niels Stensen, or Steno, was born in 1638. He resided in Copenhagen. He was a 
physician-priest. His was a busy life; his vocations were many. A romantic chapter in 
history deals with his conversion to Catholicism by a sister of that Church. He devoted 
the better part of his life to religious work. Shortly after his conversion from the Lutheran 
faith he became Bishop of Tritiopolis (1667). The other side of the man revealed the 
scientist. He was a great anatomist, geologist, and physiologist. Stensen is known as one 
of the founders of geology. The geologists of all countries erected, in 1883, a bust over 
his tomb in the Basilica San Lorenzo in Florence. His treatise, ‘De solido intra solidum’ 
(1669) was epoch making and deals with the production of fossils, strata, and other 
geologic formations. In anatomy, his name is known to physicians because of his dis- 
covery of the excretory duct of the parotid gland, Stensen’s duct (1661). He discovered 
the duct while dissecting a sheep. (‘Observationes anatomicae,’ Leyden, 1662.) Stensen, 
among other works, investigated the glands of the eye and in 1664 (‘De musculis et 
glandulis observationum specimen,’ Copenhagen) he recognized the muscular nature of 
the heart. In his discourses on the anatomy of the brain he fell into the common errors 
of his time. Much of his working time was spent in further studies on the physiology of 
muscles. He was particularly interested in them from the mechanical and mathematical 
viewpoints. From the surgeon’s viewpoint he is known because of his anatomical dis- 
coveries; the physiologist knows him because of his work on muscles; the geologist as 
the father of geology. Stensen, priest and scientist, died at the age of seventy-four years, 
in 1727.” (T. S. W., Am. J. Surg., 14: 501, 1931.) 
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—— cause of death following strangulation 
of a small segment of lower ileum has not 
been clearly established. The amount of in- 
volved gut is not great enough to accommodate 
an extensive volume of blood. In experimental 
animals death supervenes before there is time 
for fluid and electrolyte loss of lethal propor- 
tions. Postmortem examination reveals no evi- 
dence of suppurative peritonitis [6]. 

Following the creation of a closed loop ob- 
struction of strangulated bowel, the peritoneal 
cavity is found to be the site of collection of 
large amounts of dark, foul fluid. The lethal 
properties of this material, when injected into 
the peritoneal cavities of normal animals, has 
been demonstrated [1,2]. A concern for the 
physiologic alterations produced in normal 
animals by the administration of fluid recovered 
from the peritoneal cavities of animals with 
strangulated obstruction prompted the follow- 
ing experiments. 


MATERIALS AND METHODS 


Twenty-six adult mongrel dogs were divided 
into five groups. 

Group I. Eight animals served as donors for 
the peritoneal fluid used in these studies. Uti- 
lizing sterile technic, the terminal ileum was 
exposed through a lower midline abdominal in- 
cision. The venous supply to a segment of intes- 
tine just proximal to the cecum was divided, 
following which umbilical tape ties were snugly 
placed around each extremity of a 10 cm. seg- 
ment. All vessels running parallel to the long 
axis of the bowel, at the two sites of obstruction, 
were divided and ligated [2]. The closed loop of 
obstructed, strangulated bowel was then re- 


turned to the abdominal cavity. After closure 
of the abdominal wound the animals were 
placed in their cages. 

At, or shortly before, death the abdominal 
cavity was opened and the free peritoneal fluid 
was removed. It was placed in a sterile container 
and refrigerated until used. 

Group II. Four healthy adult mongrel dogs 
were lightly anesthetized with intravenous 
nembutal,® following which a femoral artery 
was cannulated for withdrawal of blood sam- 
ples. A control specimen was removed from 
each animal immediately after insertion of the 
cannula. A dose of 4 cc. of fluid per kg. of body 
weight was injected directly into the peritoneal 
cavity of each animal. Blood samples were 
collected at three-, five- and seven-hour inter- 
vals after injection of the fluid. Red, white and 
differential blood cell counts were made. The 
hematocrit was determined by standard meth- 
ods, using a Wintrobe tube. One cubic centi- 
meter of fresh arterial blood for platelet counts 
was collected directly into a clean tube con- 
taining .1 cc. of potassium oxylate. Prothrom- 
bin time was determined from 41% cc. of blood 
collected directly into a graduated centrifuge 
tube containing .5 cc. of potassium oxylate. 
Clotting time values were obtained by placing 
1 cc. of whole blood in each of three test tubes. 
Each tube in succession was gently tilted from 
side to side until clotting occurred. The clotting 
time was recorded as that time between the 
entrance of the blood into the syringe and clot 
formation in the third tube. Plasma hemo- 
globin was determined according to the method 
of Dacie [8]. Sodium and potassium determina- 
tions were made on fresh serum, utilizing the 
flame photometer. The temperature, pulse rate 
and respiratory rate of each animal were re- 
corded at three-, five- and seven-hour intervals. 
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Group III. Four normal adult mongrel dogs 
were lightly anesthetized with intravenous 
nembutal. A femoral artery was cannulated for 
withdrawal of blood samples. The opposite 
femoral vein was cannulated for the adminis- 
tration of peritoneal fluid which was prepared 


4 
TIME (HRS.) 


Fic. 1. Typical white blood cell response following 
intraperitoneal injection of fluid. 


by mixing 4 cc. per kg. of this material with 
450 cc. of isotonic saline. This solution was 
allowed to flow at the rate of 15 drops per min- 
ute. Blood samples were collected before and 
at intervals of two, four and six hours after 
beginning the drip. White and red blood cell 
counts, along with hematocrit and clotting time 


TABLE I 
EFFECTS OF INTRAPERITONEAL FLUID ON CELLULAR 
ELEMENTS OF BLOOD 


Dog Time White - Red Blood 


No. | (hr.) (X 108) 


Initial 
3 


7 


Initial 
3 


5 


Cells — 
| 
| 
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Initial 
3 


5 


Initial 
3 
5 
- 


determinations, were made. Serum sodium and 
potassium levels as well as respiratory and 
pulse rates were recorded. The temperature of 
each animal was also observed. 

Group IV. Utilizing intravenous nembutal 
anesthesia a segment of ileum was strangulated 


HEMATOCRIT 
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TIME (HRS.) 


Fic. 2. Hematocrit changes following intraperitoneal 
injection of fluid. 


according to the method described heretofore. 
The altered bowel was put in a plastic bag and 
fixed in place with a snug tie of umbilical tape. 
Polyethylene bags with a volume of 1 quart 
were used [4]. The bag and its contents were 
returned to the peritoneal cavity, following 
which the abdominal wound was closed. Forty- 
eight hours later control blood samples were 
collected and the wound was reopened. A hole 
was made in the plastic bag allowing escape of 
the fluid into the abdominal cavity. As long 
as the animals lived, blood samples were ob- 
tained at two-hour intervals for the determina- 


TABLE II 
DIFFERENTIAL WHITE BLOOD CELL COUNTS FOLLOWING 
INTRAPERITONEAL INJECTION OF FLUID 
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tion of white and red blood cell counts, hemato- 
crit, plasma hemoglobin, potassium and sodium. 

Group V. Peritoneal fluid resulting from 
strangulation obstruction was centrifuged at 
17,000 revolutions per minute. The supernatant 
fluid was separated from the centrifugate so 


TABLE Ill 
PLASMA HEMOGLOBIN, PLATELETS AND CLOTTING TIME 
OF NORMAL DOG FOLLOWING INTRAPERITONEAL 
INJECTION OF FLUID 


Plasma 
Hemoglobin 


Clotting 
Time 
(min.) 


Platelets 
(X 104) 


Time 


(hr.) 


Control 
3 
5 


| Control | 
| 3 
5 
7 


45 


.87 
.62 
.50 
.80 


16.4 
16.6 
16.6 
12.8 


| Control 
5 
| 7 


that the fraction could be given to different 
animals. Six normal dogs were lightly anes- 
thetized with intravenous nembutal, following 
which a femoral vein was cannulated for with- 
drawal of blood samples. After a control sample 
had been collected, one-half of the animals were 
given an intraperitoneal Injection of super- 
natant fluid in the amount of 4 cc. per kg. 
while the remainder of the animals received a 
corresponding amount of the centrifugate by 
the same route of administration. Blood sam- 
ples were collected at four- and eight-hour 
intervals after injection of the peritoneal fluid 
fractions for determination of the white blood 
cell values. 


RESULTS 


Group I. The early postoperative course of 
these animals did not differ from that usually 
pursued following laparotomy. After about 
twenty -eight hours they rapidly developed an 
increase in respiration, became lethargic and 
were dead within two hours. The peritoneal 
fluid of each animal yielded from 200 to 300 ce. 
of dark, foul fluid. Although no area of gross 
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perforation could be found, the obstructed 
segment was usually collapsed and free of fluid. 

Group II. One of the most striking findings 
was the precipitous drop in circulating white 
blood cells. (Fig. 1.) After exposure to the fluid 
for three hours, the white blood cell count of 


TABLE Iv 
SODIUM AND POTASSIUM VALUES FOLLOWING INTRAPERI- 
TONEAL INJECTION OF FLUID 


Potassium 


(mEgq./L.) 


Sodium 


(mEg./L.) 


Time 


(hr.) 


| 
Control 
3 


5 


| 
| 
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Control 


3 


5 
7 


Control 
3 
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all animals was found to be less than 50 per 
cent of the control value. (Table 1.) The mean 
control count was 8,300 per cu. mm., changing 
to 2,213 per cu. mm. seven hours after injection 
of the fluid. Although it was not consistently 
true, most animals were found to have a rela- 
tive increase in lymphocytes as revealed by the 
differential white cell counts. (Table mu.) An 
increase in the concentration of circulating red 
blood cells was consistently found in all animals. 
(Table 1.) This change was also reflected in the 
hematocrit which showed a rise of 50 per cent in 
all cases. (Fig. 2.) During the period of observa- 
tion there was a progressive increase in the 
concentration of plasma hemoglobin. (Table 
11.) The mean preinjection value of 2.87 mg. 
per cent rose to 20.13 mg. per cent after seven 
hours. There was no significant alteration of 
the prothrombin time. The blood platelets as 
well as the clotting time remained within nor- 
mal limits. (Table u1.) The plasma sodium 
level remained unchanged during the period of 
observation. Although there was a slight, 
progressive rise in the serum potassium concen- 
tration, this value was never above 5.1 mEq. 
per L. (Table tv.) All animals showed an in- 
crease in the rate of respiration. In most cases 


| | Dog | 
| No. | 
No. | | (mg. %) | 
| | | | 3.7 
78 3.25 4.2 | 1.9 | | 149 4.2 
18.17 9.8 | 1.8 150 5.0 
18.65 14.8 | 3-2 
33.00 | 13.6 | 2.0 5 | 152 3.8 
|| 2.5 20.0 2.1 | 148 4.8 
8.0 | 10.5 | 6.2 | 146 5.1 
5.0 | 82 | 66 
9.6 | re | 7.0 161 | 161 3.5 
161 | 2 | | 76 159 4.2 
3 6.5 158 4.5 
| 6.2 
| 17 | 6.4 
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there was a slight rise in temperature. Changes 
in pulse rate were not significant. (Table v.) 
Group III. The blood of all animals re- 
vealed a marked decrease in the number of 
circulating white blood cells two hours after 
administration of the fluid was begun. In only 


TABLE V 
TEMPERATURE, PULSE AND RESPIRATORY RATES IN NOR- 
MAL DOGS FOLLOWING INTRAPERITONEAL INJEC- 
TION OF FLUID 


| 
Dog Time | Respirations | Pulse | Temp. 
No. (hr.) °c.) 


(per min.) | (per min.) | (°c. 


78 | Control | 
7 


45 | Control | 
7 


one animal did the white blood cell count climb 
back to the normal level during the period of 
observation. The lowest value reached was 
1,400 per cu. mm. and this animal died four 
hours after the drip had been started. (Table 
vi.) Differential white cell counts again revealed 
a relative lymphocytosis with a comparable 
decrease in the number of polymorphonuclear 
leukocytes. Hemoconcentration as evidenced 
by a rising red blood cell count was evident in 


TABLE VII 
CHANGES IN BLOOD ELEMENTS FOLLOWING EXPOSURE OF 
ANIMALS TO THEIR OWN STRANGULATION OBSTRUC- 
TION FLUID 


| White Blood | Red Blood 
Cells | Cells 
(xX 103) (X 108) (%) 


Hematocrit 


Control | 
7 


Control | 
7 


TABLE VI 
CHANGES IN THE BLOOD OF NORMAL DOGS FOLLOWING 
THE INTRAVENOUS ADMINISTRATION OF FLUID 
| | | 

| White | Red | 
Time | Blood | Blood 

(hr.) | Cells | Cells 

| (X 10%) | (X | 


|= 
| 

| 


Control | 
2 


WwW 


4 
6 


| 
SS | 
| 

| 


| 


Initial | 
2 | 


| 
125 | Initial | 


143 | Initial | 16.0 
| 
| 4 | 


| 
198 | Initial | 
4 


| 
| 


TABLE VIII 
PLASMA HEMOGLOBIN, SODIUM AND POTASSIUM VALUES 
FOLLOWING EXPOSURE OF ANIMALS TO THEIR OWN 
STRANGULATION OBSTRUCTION FLUID 


| 


Plasme 
| Sodium Potassium 


| 
| (mg. %) | (mEq. /L.) (mEq./L.) 


Initial 
2 


Control 

2 | 
4 | 
(Died) | 


Control 
2 


4 
6 


(Died) 


Initial | 
2 


Initial | 
2 


Initial | 
2 | 
4 


4 10 138 37.5 
= 21 136 | 38.5 y 
7 94 38.0 No. | (hr.) 
10 104 36.5 
| 83 | 59.8 6.2 42 
| 30.0 5.9 44 
| 30 2! 39.0 | 2 3.6 5.9 46 
| 5.6 47 
5.9 
6.0 53 
26.0 | 4.1 35 
5.0 44 
4.2 5.9 47 
} 
| 3.8 | 44 | 
| 3.5 | 45 | 9.0 ———— 
110 | Control! 9.7 
4 39 «| «215.0 | 
6 6.2 4! | 83 | | 10.7 149 4.8 
| 7 | 10.4 43. | 13.8 | 18.8 154 4.8 
199 | 7.8 5.6 46 | 8.6 125 | Q.1 149 4.3 : 
bud 5.9 SY | 10.5 | 40.8 150 8.5 
| 1.4 6.4 53. | 16.0 
| 143 | 8.8 148 5.5 
—— —— 22.8 159 6.1 
189 | 4.9 | 36 | 58.0 155 7.9 
| 6.3 53 | 9.2 
| | | 2.7 6.4 | 54 | 16.0 198 | 3.5 146 3.8 
| 2.6 2.2 50 22.0 149 4.5 
a | 36.0 149 4.5 
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all animals. Animal No. 199, which died four 
hours after administration of the fluid was 
started, revealed a final red blood cell count of 
6,400,000 per cu. mm. Increased concentration 
of blood elements were also evidenced by a 
rising hematocrit. In no instance was there a fall 


TABLE Ix 
MEAN WHITE BLOOD CELL VALUE (X 10%) FOLLOWING 
INTRAPERITONEAL INJECTION OF FRACTION OF 
STRANGULATION OBSTRUCTION FLUID INTO 
NORMAL ANIMALS 


Fraction Initial | 4 hours | 8 hours 


in the hematocrit. (Table v.) There was a 
gradual increase in the clotting time of all ani- 
mals which received intravenous fluid. (Table 
vi.) The longest clotting time, 16 minutes, was 
seen In the two animals which died before the 
seven-hour period had expired. Serum sodium 
and potassium levels were not significantly 
altered. 


WBC (xI05) 
25 


— TOXIC FRACTION 
--- NONTOXIC FRACTION 


4 


TIME (HRS) 


Fic. 3. The effects of fractions of strangulation obstruc- 
tion fluid on white blood cell values. 


Group IV. Two of the animals were dead 
within three hours and the others were dead 
within five hours after exposure to the fluid. 
The mean control white blood cell count for 
the four animals was 32,950 per cu. mm. After 
two hours this value had decreased to 6,175 
per cu. mm., and after four hours the two living 
dogs had a mean white blood cell count of 
3,950 per cu. mm. (Table vir.) There was a 
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slight, progressive rise in the red blood cell 
count as well as the hematocrit. A progressive 
rise in plasma hemogiobin was observed in all 
animals. Changes in serum sodium were not 
great but a gradual rise in potassium concen- 
tration was recorded. (Table vu.) 

Group V. The animals which received the 
toxic centrifugate had a mean control white 
blood cell count of 13,300 per cu. mm. (Table 
1x.) Within four hours it had dropped to 4,500 
per cu. mm., and after eight hours this value 
was 3,000 per cu. mm. Where the non-toxic 
supernatant fluid was administrated, the mean 
control white blood cell count was 8,900 per 
cu. mm. Four hours after injection this value 
had changed to 10,200 per cu. mm., and after 
eight hours it was found to be 22,500 per cu. 
mm. (Fig. 3.) 


COMMENTS 


It is now well established that the peritoneal 
fluid which results from strangulation obstruc- 
tion plays an important role in the lethal out- 
come of this condition. Experimental animals 
will tolerate an intra-abdominal segment of 
strangulated bowel much longer if it is placed 
in a plastic bag so that exposure to the product 
of strangulation is prevented [4]. Rupture of the 
bag with escape of the fluid is followed by a 
rapid downhill course. In all animals which 
were exposed to the toxic fluid, severe, progres- 
sive leukopenia resulted. This was also ob- 
served following exposure to the toxic fraction 
of the raw fluid. A leukopenia of this magnitude 
undoubtedly significantly impaired the ani- 
mals’ defense mechanisms at a time of great 
crisis since Escherichia coli, Proteus vulgaris, 
Clostridium welchii and beta hemolytic strep- 
tococcus have been identified in the fluid result- 
ing from strangulation obstruction [4,7]. It is 
probable that the white blood cells are de- 
stroyed by some component of the fluid or 
trapped in one of the viscera so that they are 
removed from the circulation. The alpha toxin 
of the Cl. welchii has been identified in peri- 
toneal fluid of animals with strangulation ob- 
struction [9]. Administration of this material 
resulted in a leukocytosis rather than leuko- 
penia [3]. Furthermore, it seems unlikely that 
an exotoxin would be removed from the fluid 
by centrifugation. In other experiments [6] it 
has been shown that passage of toxic fluid 
through a Seitz filter removed the lethal com- 
ponent, which is additional evidence against 
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an exotoxin playing a major role in the death 
of these animals. 

Hemoconcentration as evidenced by a rising 
erythrocyte count and hematocrit was a fre- 
quent finding following injection of strangula- 
tion fluid. This results in part from the pouring 
out of fluid into the peritoneal cavity following 
administration of the toxic material. It was 
also seen following intravenous injection of the 
fluid. Increased capillary permeability with 
resultant leakage of fluid from the intravascular 
spaces may have been a factor. 

The prothrombin times, clotting times and 
platelet counts of these animals were not 
significantly altered, indicating no great im- 
pairment of the blood-clotting mechanism. AI- 
though the serum potassium level was increased 
in many animals, the importance of this change 
in the lethal issue was not great. Serum sodium 
changes were minimal. 
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Observations on Posterior Dislocation of the 
Elbow Joint in Athletes 


A. Brant Lipscoms, M.D., Nashville, Tennessee 


From the Department of Surgery, Division of Ortho- 
paedics, Vanderbilt University; and the Edwards-Eve 


Clinic, Nashville, Tennessee. 
ie 1953 Lavine [1] reported a simple method 
for reduction of posterior dislocation of the 
elbow joint without anesthesia used successfully 
in seven cases. The method described is as 
follows: After administration of an appropriate 
analgesic, usually demerol® intravenously, the 
patient is seated in a straight back chair and 
the extremity gently placed in a comfortable 
position over the back of the chair, which has 
previously been padded. Gentle downward 
traction is made at the wrist by one of the 
operator’s hands, while any lateral or medial 
displacement of the forearm is corrected with 
the other hand. (Fig. 1.) Reassurance of the 
patient and gentleness of manipulation were 
stressed, as well as the ease with which reduc- 
tion was accomplished both in children and 
adults. 

This method was adopted and, to date, seven 
posterior dislocations of the elbow joint, all 
seen within two hours after injury, have been 
easily reduced. One is impressed by the com- 
plete lack of additional trauma in effecting the 
reduction. Postoperatively, the extremity is 
placed in a padded posterior splint or long arm 
cast with the elbow joint at 80 degrees’ flexion 
for a period of three weeks, followed by increas- 
ing active exercises and physiotherapy. Four 
of these patients were Army personnel in basic 
training and were followed up for a period of 
twelve weeks. All regained complete flexion 
and 165 degrees or better extension of the elbow 
joint; in only one was there minimal calcifica- 
tion in the collateral ligaments. Two were 
children, ages seven and eleven. In one there 
was an associated fracture of the medial epi- 
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condyle which necessitated open reduction. 
Both of these children obtained excellent re- 
sults. In none was myositis ossificans noted. 
The postoperative treatment of one of these 
cases is felt worthy of a more detailed report. 


CASE REPORT 


In the final game of the regular season, this 
player, a twenty year old quarterback, sustained a 
complete posterior dislocation of the right elbow 


a, 


Fic. 1. Lavine method for reduction of posterior disloca- 
tion of the elbow joint. 
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Fic. 2. Thirty days after reduction. Note faint calcifica- 
tion in brachialis anticus muscle. 


Fic. 4. Eighteen months following injury. Note absence 
of calcification in brachialis anticus. Also, note presence 
of calcification in collateral ligaments. 


joint, with marked lateral displacement of the fore- 
arm. Although no x-ray was obtained, the physical 
findings of posterior dislocation of the elbow joint 
were obvious, and there was no question as to the 
correct diagnosis. There was no evidence of an 
associated fracture. In the dressing room, reduction 
was easily performed by the Lavine method within 
five minutes after injury, and the extremity was 
immobilized. Later x-rays revealed good reduction 
and no evidence of associated fracture. On the 
following day the team received and accepted a bid 
to play in a postseason bowl game five weeks hence. 
The athlete was told he most likely could not 
participate. However, the splint was removed in 
nine days and most of the edema and ecchymosis 
had subsided, although moderate tenderness per- 
sisted over the anterior and medial aspects of the 
joint. Increasing active exercises were instituted, 
progressing gradually to resistive exercises, to- 
gether with short daily whirlpool and ultrasonic 
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Fic. 3. Adhesive strapping designed to limit elbow 
extension to 150 degrees. 


treatments. Twenty-one days following the dis- 
location, complete flexion and extension to 160 de- 
grees had been obtained. The player was then 
fitted with an aluminum hinge brace with stop at 
150 degrees and a short arm and longer forearm cuff. 
Since the patient was right-handed, he was unable 
to pass the football effectively while wearing the 
brace. However, thirty days following the injury 
recovery was considered complete. The joint was 
completely asymptomatic, with complete flexion 
and extension to 170 degrees. No atrophy of the 
arm or forearm muscles had resulted and there 
was no induration or tenderness. X-rays at this 
time were negative except for a 5 mm. area of faint 
calcification in the region of the brachialis anticus. 
(Fig. 2.) At this time the brace was discarded and 
an adhesive strapping was devised by the athletic 
trainer, which limited joint extension to 150 de- 
grees, but which allowed him to pass the football 
effectively. (Fig. 3.) As proof of complete recovery, 
this player performed brilliantly for fifty-six min- 
utes in the postseason encounter; he directed the 
team, gained 79 yards rushing, completed four of 
six passes for 67 yards and one touchdown, and 
scored two touchdowns himself. In addition, he was 
selected the game’s most valuable player. 

He has since had no further symptoms referable 
to the elbow joint. Examination twenty months 
following injury revealed a complete absence of 
pain or tenderness, with complete flexion and ex- 
tension to 170 degrees. X-rays revealed no evidence 
of degenerative changes in the joint. Three small 
areas of calcification were noted in the region of 
the lateral collateral ligament and one in the 
medial collateral ligament. (Fig. 4.) 
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Posterior Dislocation of Elbow Joint 


COMMENTS 


In the treatment of athletes, both profes- 
sional and amateur, it is the entire responsibil- 
ity of the team physician to protect the player 
from the possibility of permanent injury, but 
at the same time every effort should be made 
to facilitate recovery in the shortest possible 
time. In this particular case, complete recovery 
from a posterior dislocation of the elbow joint 
in thirty days is attributed to the extremely 
short interval between the time of dislocation 
and reduction (five minutes), as well as the 
lack of additional trauma in effecting the reduc- 
tion. This undoubtedly accounts for the mini- 
mum amount of edema and hemorrhage which 
ensued. It is therefore believed that team physi- 
cians, when present at athletic contests or 
within a short distance from the practice field, 
should not delay reduction of the dislocated 
elbow for transportation to the hospital, x-rays 
and anesthesia. This is believed to be true even 
in cases with associated fracture, since the 
reduction should be effected prior to treatment 
of the fracture [2]. The third factor to which this 
rapid recovery is attributed is the early dis- 
continuance of immobilization (nine days) 
and the institution of progressively increasing 
active exercises, together with physiotherapy. 
Leomis [3] in 1944, in reporting nineteen cases, 
stressed the additional trauma inflicted in the 
usual method of reduction by extension, hyper- 
extension, traction and flexion. 

Also, from this experience, it is believed that 
reduction carried out without delay and with a 
minimum of trauma, as provided by the Lavine 
method, is a most important factor in the ulti- 
mate prevention of myositis ossificans and the 
recovery of joint motion. The local injection of 
hyaluronidase into the hematoma, as advocated 
by MacAusland and associates [4], and the use 
of intramuscular aqueous trypsin would seem 


to be of value in the prevention of myositis 
ossificans. Neither of these drugs was used in 
this particular case, however. 


SUMMARY 


1. The method for reduction of posterior dis- 
location of the elbow joint, as advocated by 
Lavine, has been found to be successful, ex- 
pedient and simple to perform, is atraumatic, 
and requires neither anesthesia nor assistance. 

2. Acase of posterior dislocation of the elbow 
joint in a football player, with complete recov- 
ery and rehabilitation within thirty days, is 
presented. 

3. A method of adhesive strapping of the 
elbow joint for athletes which affords satisfac- 
tory protection and at the same time allows 
maximum function is described. 

4. Evidence is presented that early and 
atraumatic reduction, which reduces hemor- 
rhage and edema to a minimum, is an important 
factor in the prevention of traumatic myositis 
ossificans. 


Acknowledgment: | wish to express my sincere 
appreciation to Mr. Joe Worden, trainer for 
the athletics teams of Vanderbilt University, 
for his invaluable assistance in the care of 
athletic injuries at the University. 
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The Incidence of Congenital Anomalies 
Discovered in the Neonatal Period 
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From the Plastic Surgery Services of Kings County Hospi- 
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Hospital, and the Obstetrical Services of Carson C. Peck 
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ONGENITAL anomalies have become increas- 
> ingly important as a cause of neonatal 
death. Baumgartner [7] and Ingalls [2] state 
that these anomalies are the second ranking 
cause of death in the first year of life and are 
surpassed only by prematurity. 

This study is a review of 30,398 consecutive 
live births at the Kings County, Carson C. 
Peck Memorial and St. Mary’s Hospitals in 
Brooklyn, New York, from January 1, 1952 to 
December 31, 1955. We undertook this study 
to establish the incidence of congenital anoma- 
lies discovered in the neonatal period in this 
community. The method used was a review of 
the infants’ hospital charts which covered the 
period from birth to five to seven days of age. 
This method seemed to be more reliable than 
the collection of data from birth certificates 
which are recorded in the first twenty-four 
hours of life. 

In this series 2 per cent of the infants died 
in the neonatal period. Sixty-six per cent of 
these deaths followed premature births, and in 
10 per cent of these cases congenital anomalies 
were also present. Twenty-six per cent of the 
full term infants who died had congenital 
anomalies. 


ETIOLOGY 


Many factors have been implicated as causes 
of congenital anomalies. A tendency toward the 
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hereditary transmission of certain malforma- 
tions is well established. Syndactylia, brachy- 
dactylia, arachnodactyly, osteogenesis imper- 
fecta and achondroplasia [3] show a clear-cut 
hereditary influence. Cleft lip and palate show 
a less marked hereditary factor. Baxter [4] 
states that if one parent or one child in a 
family has a cleft lip and/or palate, there is a 
5 per cent probability that any future child 
will have the defect. If one parent and one 
child have the deformity, there is a 15 per cent 
chance that any future child will also have it. 
Infants with major anomalies of the central 
nervous system, serious cardiac anomalies and 
major gastrointestinal anomalies frequently 
succumb in the neonatal period and these 
diseases are therefore not transmitted. 

In 1941 Gregg [5] associated the occurrence 
of congenital cataracts with maternal rubella 
in the first trimester of pregnancy. In 1943 
Swan et al. [6] incriminated maternal rubella 
as a cause of congenital heart disease, anomalies 
of the central nervous system and deafness. 
Other viral diseases in early pregnancy may 
cause anomalies but no set pattern of defects 
has been demonstrated [7]. Toxoplasmosis [8] 
during pregnancy may cause hydrocephaly and 
other abnormalities of the central nervous sys- 
tem. Congenital syphilis has well known 
effects on the child. 

Ingalls et al. [9] believe that anoxia in the 
first trimester of pregnancy can cause anoma- 
lies. Maternal trauma, anesthesia, chronic 
disease or high altitude are possible factors in 
such anoxia. The importance of uterine bleed- 
ing in the first trimester has been equivocal. 
Burge [ro] found an 8.6 per cent incidence of 
bleeding in the mothers of 289 children with 
congenital anomalies and he believes that 
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TABLE I 


CONGENITAL ANOMALIES 


Anomaly 


White Patients 


Negro Patients 


Musculoskeletal system: 
Other skeletal anomalies................... 

Central nervous system: 

Genitourinary tract: 

Gastrointestinal tract: 

Tracheoesophageal fistula.................. 
Atresia or stenosis of bowel................. 

Hernias: 

Skin: 


oo 


N OWN OW NW N 


Nw NS 


Incidence per 1,000 


Live Births 


2.88 
0.23 
0.09 
4.05 
0.19 
0.33 
0.79 
0.29 
0.49 
I 

I 


.28 


-79 
.02 


0.49 


0.26 


0.19 
0.52 


0.92 
0.52 
0.13 


0.19 
0.19 
0.09 
0.13 
0.03 
0.07 


0.59 
1.25 


65 
0.03 
0.09 


604 


.g/1,000 


less than 8 per cent of the cases. 


Radiation [11] during the first trimester of 
pregnancy has been reported as a cause of 


anomalies. 


Warkany et al. [12] have been able to produce 
anomalies in rats by depriving the pregnant 
rat of certain vitamins. Vitamin D deficiency 
caused bowing of the legs. Vitamin A deficiency 
caused anomalies of the eye, heart and genito- 
urinary organs. Riboflavin deficiency was fol- 


lowed by skeletal deformities such as 


bleeding is not a causative factor. In our series 
bleeding in the first trimester was reported in 


cleft 


palate, micrognathia, syndactylia and shorten- 
ing of the long bones. 

Peer and Strean [13] believe that severe emo- 
tional stress in early pregnancy is a causative 
factor in the production of cleft lip and cleft 
palate by the increased secretion of cortisone 
during periods of stress. They have produced 
cleft lip in the mouse by giving hydrocortisone 
to the pregnant female. 

Polyhydramnios is mentioned as an asso- 
ciated factor in the occurrence of congenital 
malformations. Prindle et al. [74] found that 
sixty-three of sixty-eight defective infants 


| 
| Tol | ™ 
9 | | 87 | 
5 aa 
2 3 | 
70 | 123 | 
| 4 | 6 | 
| 7 10 | 
16 24 
| 6 9 
10 | 15 
26 | 39 | 
| 16 24 | 
19 | 31 | 
| | 
II | 1 | 
| 29 | 
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I 1 | 
2 I 3 | 
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born to mothers with polyhydramnios had 
hydrocephaly, anencephalia or spina bifida. 
Polyhydramnios occurred in 1.2 per cent of 
the mothers of malformed infants in our study. 


FINDINGS 


Of the infants in this survey, 47.1 per cent 
were white and 52.9 per cent were Negroes. 


CONTROL 
DEFECTIVE 


% 
OF 
MOTHERS 


30 


“6-19 20-29 30-39 
MATERNAL AGE (Years) 
Fic. 1. Graph demonstrates that the incidence of 


anomalies and the incidence of live births is equivalent 
for various age groups. 


The nearly equal numbers in each group pro- 
vided an opportunity for comparison of the 
incidence of anomalies in each group. Murphy 
[15] and others have reported that congenital 
malformations are more frequent in the white 
race than in the Negro race, at a ratio of 2:1. 
This ratio was confirmed in the present study 
with the notable exception of polydactylia and 
congenital hernias. The two latter conditions 
were more frequent in Negroes. (Table 1.) 

Most reports on congenital anomalies state 
that parity of the mother does not seem to in- 
fluence the incidence of anomalies. This opinion 
is confirmed by the data which follow: Twenty- 
nine per cent of the children with congenital 
anomalies were born of a first pregnancy, 56 per 
cent of a second to fifth pregnancy and 15 per 
cent of a fifth or later pregnancy. In the total 
series of 30,398 births, 27 per cent of the 
children were of a first pregnancy, 61 per cent 
of a second to fifth pregnancy, and 12 per cent 
of a fifth or later pregnancy. Penrose [16] be- 
lieves that maternal age rather than birth rank 
is a significant factor in the occurrence of 
anomalies. 


Murphy [15] states that the proportion of 
malformed to normal children remains constant 
in births to mothers whose ages are between 
fifteen and twenty-nine, but increases after the 
mother is thirty years of age. This study did 
not confirm this opinion. In 1954 (the mid-point 
of this study) 70.4 per cent of births in the 
United States were to mothers under thirty 
years of age, 27.4 per cent to mothers thirty to 
forty years of age, and 2.2 per cent to mothers 
over forty. In this series (Fig. 1) 72.9 per cent 
of the mothers were under thirty years of age, 
25.1 per cent were thirty to forty years of age 
and 2 per cent were over forty years of age. In 
the group of children with anomalies 73.6 per 
cent were from mothers under thirty years of 
age, 21.8 per cent were from mothers thirty to 
forty years of age and 4.6 per cent were from 
mothers over forty years of age. Mongoloid 
infants were an exception in that 73.5 per cent 
of them were born to mothers over thirty-five 
years of age. 

Congenital defects were found in 604 of 
30,398 live births. Thus the incidence of anoma- 
lies was approximately one in every fifty live 
births or a rate of 19.9 per 1,000. Hendricks [17] 
reported an incidence of one anomaly in 140 
live births, and Wallace [18] reported one 
anomaly in 109 live births. However, these 
statistics were derived from birth certificates. 

The anomaly which showed the most marked 
racial preference in this series was polydactylia. 
Polydactylia was discovered in _ eighty-six 
babies, for an incidence of 2.88 per 1,000 live 
births. In white children the rate was 0.63 per 
1,000 but in Negro children it was 4.87 per 
1,000. Wallace [18] reported a total incidence 
of polydactylia, syndactylia and adactylia of 
1.2 per 1,000, compared with our findings of 
3.2 per 1,000 live births. 

The most common abnormality in this study 
was clubfoot. Equinovarus deformity was the 
most frequently diagnosed condition of the 
four variations reported. One hundred twenty- 
three cases of clubfoot in 30,398 live births 
gave an incidence of 4.05 per 1,000. Other 
skeletal anomalies included dislocation of the 
hip, flail knee, pigeon breast, achondroplasia, 
osteogenesis imperfecta, osseous dysplasia and 
absence of bones. 

The incidence of cleft lip and cleft palate 
was of particular interest to us. In this series 
cleft palate without cleft lip occurred at a rate 
of 0.79 per 1,000 live births. The total incidence 
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of cleft palate was 1.28 per 1,000, or one in 
780 live births. Slaughter and Brodie [19] re- 
ported the incidence of cleft palate in the 
United States as one in 770 live births. The 
total incidence of cleft lip in our series was 
0.79 per 1,000, or one in 1,266 live births. Cleft 
lip and/or cleft palate occurred at a rate of 
1.6 per 1,000, or one in 633 live births. This 
figure is consistent with the study of Fogh- 
Anderson [20], who reported an incidence of 
one cleft in 665 births in Denmark. 

The ratio of white to Negro infants with 
these clefts was 2:1. Of the cleft lips, 60 per 
cent involved the left side only, 30 per cent the 
right side only and 10 per cent were bilateral. 
The Pierre Robin syndrome was seen once in 
each 10,000 live births. Twenty-three per cent 
of the infants with clefts had other anomalies. 
Holdsworth [27] reported a 20 per cent incidence 
of multiple anomalies associated with cleft lips 
and palates. In our series 35 percent of the clefts 
occurred in infants born of a first pregnancy. 

Congenital heart disease was recorded thirty- 
one times, or at a rate of 1.02 per 1,000. 

Anomalies of the central nervous system 
were four times more common in white than in 
Negro infants. Meningocele, spina bifida and 
hydrocephaly often occurred together. Mon- 
golism was recorded at a rate of 0.52 per 1,000, 
or once in approximately 2,000 live births. 

Gastrointestinal anomalies were found in 
twenty-two infants. This was a ratio of 0.73 per 
1,000 live births. Tracheoesophageal fistula and 
imperforate anus were the most frequent mal- 
formations of the gastrointestinal tract. There 
were equal numbers of Negro and white infants 
with anomalies of this organ system. 

The most frequent genitourinary anomalies 
were hypospadias and hydrocele. Polycystic 
kidneys reported were discovered at post- 
mortem examination. 

Inguinal hernias were five times more fre- 
quent in Negro than in white infants. They 
were 4.5 times more frequent in males than in 
females. Umbilical hernias were nine times 
more common in Negro than in white infants 
and also nine times more frequent in females 
than in males. 

Hemangiomas were discovered once in 1,500 
live births. A study of infants for longer than 
the first week of life would probably have 
demonstrated a greater incidence than this. 

Five per cent of the children with anomalies 
in this series had more than one anomaly. 


Congenital Anomalies 


It should be stated that congenital disloca- 
tion of the hip, pyloric stenosis, angiomas and 
mongolism may néot be clearly manifest in the 
first week of life and that their incidence is 
probably underestimated in the review. A simi- 
lar situation exists with respect to some con- 
genital cardiovascular deformities of the acya- 
notic group. The exclusion of stillbirths from 
the series has eliminated some anomalies, par- 
ticularly those of the central nervous system. 


SUMMARY AND CONCLUSIONS 


1. A consecutive series of 30,398 live births 
in Brooklyn has been reviewed. One congenital 
anomaly was found in every fifty live births. 
The number of previous pregnancies of the 
mother did not seem to be a factor in the inci- 
dence of anomalies. Only in tne case of mon- 
golism did the age of the mother seem to be 
significant. The majority of mothers of mon- 
goloid infants were over thirty-five years of age. 

2. There was a relatively low incidence of 
uterine bleeding during pregnancies which re- 
sulted in abnormal infants (8 per cent). 

3. Of the infants who died in the neonatal 
period, 15.4 per cent had congenital anomalies. 

4. Polyhydramnios was frequent in the 
mothers of infants who had anomalies of the 
central nervous system. 

5. The most frequent anomaly was poly- 
dactylism in the Negro. This abnormality was 
nine times more frequent in the Negro than 
in the white infant. 

6. Inguinal and umbilical hernias were also 
more common in Negro children than in white 
children, the former at a ratio of 5:1 and the 
latter at a ratio of 9:1. 

7. Although most anomalies were more fre- 
quent in males than in females (at a ratio of 
3:2), umbilical hernias were more frequent in 
females than in males (at a ratio of 9:1). 

8. Cleft palate, cleft lip, clubfoot, congenital 
heart disease and genitourinary anomalies were 
approximately twice as frequent in white 
children than in Negro children. Anomalies of 
the central nervous system were approximately 
four times more frequent in white children. 
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Office Ligation of Internal Hemorrhoids 


Paut C. BLaisDELL, M.D., Pasadena, California 


EVERAL years ago I presented a method and 
S technic in application of a new concept for 
the treatment of internal hemorrhoids which 
avoided the necessity of hospitalization.* On 
the basis of several years of clinical experience 
since that time it is now possible to report more 
fully on various aspects of this method. 

When one considers the indisputable fact 
that internal hemorrhoids frequently occur 
independently of other anal disorders, are 
readily accessible and practically devoid of 
pain sense, it seems surprising that an adequate 
means of office treatment had not been devised 
long ago. Here is an ideal and altogether un- 
paralleled combination of circumstances con- 
sonant with office management. Insensitivity 
in itself represents an extraordinary oppor- 
tunity for the widest possible scope in an oftice 
procedure, and I can think of no other unfeeling 
area in the body associated with such readily 
attainable external accessibility. 

This new concept of treatment was devised 
for a substantially large group of patients 
whose sole or chief symptom was bleeding 
ascribable to the internal hemorrhoids and 
who had comparatively little or no other 
surgically significant anal disorders. Here the 
circumstances are often less than would seem 
to justify hospital surgery. Particularly when 
only small amounts or isolated episodes of 
bleeding are concerned it is hard to convince 
patients and even oneself that hospitalization 
with all it implies in expense and disability 
should be necessary. Even with more marked 
bleeding, with or without some degree of pro- 
lapse, there is often warranted resistance or 
reservation to radical surgery. Considerations 
of age and general health, economic circum- 
stances, employment and convenience may be 
determining factors, and yet previously the 
only alternative to hospital surgery was the 
injection treatment which has admittedly never 

* Scientific exhibit, A. M. A. Convention, 1954. 
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held prospect of permanent and really satisfac- 
tory results. Pain and annoying tenderness or a 
history of acute attacks on the subjective side, 
and substantial prolapse and the presence of 
external hemorrhoidal tissue, objectively, mark 
a sharp dividing line in indication between 
office and hospital care both psychologically to 
the patient and from the standpoint of proper 
disposition of the existing disorder. 

Basically my method effects the standard 
ligature method of hemorrhoidectomy except 
that it is performed with instruments especially 
adapted to office use and restricted as stated 
to the internal hemorrhoids. Thus it combines 
the advantages of a simple office procedure 
with the permanency resulting from actual 
destruction of tissue, heretofore the exclusive 
province of hospital surgery. After sharp dissec- 
tion of the external hemorrhoidal element in 
the classic ligature operation, a pedicle is 
formed above the remaining internal hemor- 
rhoid by means of a ligature. Substantially the 
very same tissue structure is ligated as in our 
office procedure. The two methods differ then 
as far as the internal hemorrhoid is concerned 
only in the subsequent scalping of tissue distal 
to the ligature. Even with such scalping (in 
the hospital operation) a substantial amount 
of tissue must be left to slough so that the 
ligature will not slip off. Any difference then 
actually becomes largely academic, again as 
far as the internal hemorrhoid is concerned. 


TECHNIC 


The method is planned around a special in- 
strument (Figs. 1 and 2) introduced through 
an anoscope and by means of which any desired 
portion of the grasped internal hemorrhoid is 
pulled through a small metal ring. (Figs. 3 
and 4.) With the hemorrhoid locked in this 
position a pre-set slip noose is extruded over 
the upper edge of the encircling ring and tight- 
ened to form a pedicle of tissue proximal to the 
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Fic. 1. Principal instrument used for office ligations of 
internal hemorrhoids. Shows instrument in grasping 
position and again in position as it would be after hemor- 
rhoid is pulled through the ring. 


INT. HEMORRHOID 


Fic. 3. Ligating instrument introduced through an 
anoscope grasps internal hemorrhoid. A headlight is 
used for illumination. 


hemorrhoidal tissue pulled through. (Fig. 5.) 
This is all quite painless unless there is en- 
croachment into the transitional area. The 
instrument is then withdrawn and the slip 
noose locked with an additional knot. 

Various modifications and additional steps 
have been tried such as momentary clamping 
of the formed pedicle followed by immediate 
application of an additional tie or, again, by 
ballooning the ligated hemorrhoid with irritat- 
ing or non-irritating liquids. Some of these 
maneuvers have actually been too effective in 
producing rapid large slough with undesirable, 


Fic. 2. Enlarged view of head of ligating instrument, 
showing slip noose over inner ring. Knurled nut at 
other end of instrument activates outer ring which 
slides upward, thus freeing the slip noose. 
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Fic. 4. Hemorrhoid is pulled through rings and locked 
in this position. 


although in our experience not serious, tendency 
toward discomfort and bleeding. The area of 
any such slough is of course sharply and ad- 
vantageously controlled and demarcated by 
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Internal Hemorrhoids 


ANOSCOPE 


ENDS OF NOOSE__, 


ALLIS FORCEPS. 


Fic. 5. Slip knot has been tightened and ligating in- 
strument is being withdrawn. Slip knot is usually 
locked with an additional knot by means of tonsil tier. 


the ligature, and yet we have come to prefer 
simple ligations as described, repeated as 
needed for more gradually induced effects. 


COMPLICATIONS 


Whenever there is destruction of living tissue 
there are inherently potential hazards and com- 
plications. This is true no matter what the 
instrumentality or mode of destruction, be it 
by injection of sclerosing solution, by cautery, 
diathermy, sharp dissection, or by constriction 
of the blood supply. That there is no difference, 
too, whether it is accomplished in the hospital or 
in the office should be understood by the patient. 

Early in my experience with ligation of in- 
ternal hemorrhoids several instances of delayed 
bleeding proved troublesome. Once the patient 
reported to the office, however, control of such 
bleeding was of little problem because as with 
the original treatment no anesthesia was neces- 
sary for ready exposure. Without discomfort to 
the patient the bleeding point could be readily 
secured through an anoscope and tied off. 
The instrument I developed proved useful for 
the purpose. (Fig. 6.) Here was a distinct and 
obvious advantage over the same complication 
following hospital surgery because of the always 
painful postoperative wounds. Even so, and even 


Fic. 6. Useful instrument for tying oozing sloughing 
area to prevent postoperative bleeding, actually rarely 
necessary. The regular ligating instrument or ordinary 
Murphy hemostat may also be used for the purpose. 
This illustration is included particularly to show proper 
technic for handling instruments for all anoscopic work 
for least obstruction to vision by fingers and hands. 


while such uncommon bleeding was well within 
the bounds of reasonable safety, the occasions 
might be too inopportune to regard with 
satisfied complacence. 

Fortunately this problem of bleeding was 
fully solved. The key lay in the fact that as 
with hospital surgery true secondary bleeding 
never occurred before the seventh postopera- 
tive day. (Earlier bleeding is not unknown 
after hospital surgery due to ties on bleeders 
slipping off, a non-existent circumstance here.) 
Thereafter, it was always arranged to see pa- 
tients again before the expiration of this time. 
It was noted that troublesome bleeding, if any, 
occurred only at the stage of sloughing of dead 
tissue which explains the seven-day interval. 
Without sloughing of dead tissue, before 
sloughing or in connection with granulating 
wounds after sloughing there might be oozing 
of blood, but it never progressed to the point 
of disturbing concern. Therefore, at this second 
visit a hemostatic tie was placed on any slough- 
ing area which tended to ooze. Actually this 
has rarely proved necessary but by employing 
it in those few instances we have had no subse- 
quent secondary hemorrhages. 

In passing, the implications of sloughing as 
revealed by my observations led to suggestions 
reported elsewhere for prevention of massive 
hemorrhage secondary to hospital hemor- 
rhoidectomy. While the details of the latter do 
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not particularly concern us here it might be 
noted that the approach necessarily differed 
because of the impracticability of intra-anal 
exposure postoperatively. 


RESULTS 


The effects of ligation as described can be 
controlled to the extent of three quite distinct 
end results. While there are no sharp demarca- 
tions between these, one can achieve for prac- 
tical purposes the desired stage. The latter are 
advanced progressively by inclusion of in- 
creased amounts of tissue to be ligated and/or 
the number of ligations employed. 

Thus a single absorbable ligature confined 
to a small bleeding area will accomplish the 
same thing as anywhere else in surgery, namely, 
immediate control of bleeding. As a limited 
objective this is obviously useful for its own 
sake, for not infrequently active spontaneous 
bleeding is encountered in proctological prac- 
tice. Such an objective may constitute an end 
in itself as, for example, in the aged or infirm; 
or, again, it may serve in tiding a patient over 
for subsequent hospital surgery at a more 
propitious or convenient time. With inclusion 
of larger amounts of hemorrhoidal tissue, and 
in some instances an additional ligation several 
days later, a fibrosing effect short of any actual 
sloughing is obtained with subsequent con- 
traction and decrease of vascularity. This would 
patently have a more lasting effect than the 
single hemostatic ligature but is still short of 
what is possible and feasible. I have treated 
patients with even continuous prolapse who 
have been so satisfied with the results at this 
stage that they preferred a “‘wait and see” 
policy and have not returned to the time of this 
report. As a rule, I have not been satisfied 
with this end result and prefer to extend treat- 
ment to actual tissue destruction. 

There is no question but that any amount of 
hemorrhoidal tissue can be permanently de- 
stroyed in this manner as completely as by any 
other surgical procedure. When one views the 
clean granulating wound or subsequent healed 
areas remaining after ligations he would be 
unable to differentiate them from the result 
obtained by cutting instruments. 

There is one disadvantage to the method 
which should be mentioned in comparing it to 
hospital surgery: the practical limits of ap- 
plicability vary inversely with the amount of 
tissue to be destroyed. In the operating room 


it Is Just as expeditious to remove large hemor- 
rhoids as small, while with larger hemorrhoids 
and a substantial degree of prolapse office 
treatment becomes concomitantly more ex- 
tended. Here the inconvenience of more office 
visits must be weighed against the alternative 
of concentrated hospital time. There are some 
patients, for example, who have sick leave and 
hospital insurance coverage and others who 
cannot spare the time but who can arrange for 
short office calls. The actual time consumed by 
each ligation constitutes no problem in itself, 
being well within five minutes in experienced 
hands. By and large the matter of indication 
is determined by whether eradication of inter- 
nal hemorrhoids present fulfills the requirement 
for relief in any given case and whether this 
can be accomplished with reasonable effort. 
This decision is rarely difficult. This method 
has been a constant source of real satisfaction 
to me not only in cases in which objectives 
and choice of treatment are to some degree 
optional but also in a larger group of patients 
for whom no other treatment is so ideally 
suited from the standpoint of permanent re- 
sults without the necessity of hospital surgery. 

I have employed this new method for about 
five years using reasonable care in the proper 
selection of cases. In not a single instance has 
subsequent hospital surgery become necessary 
in obtaining a satisfactory result for the patient. 
Its success in borderline cases constitutes 
suggestive evidence to me that the importance 
of radical dissection of external hemorrhoids 
may perhaps be overestimated. 


SUMMARY 


Occlusion of the blood supply to internal 
hemorrhoids by means of ligation is a prac- 
tically painless procedure which can produce a 
controllable graded effect ranging from imme- 
diate arrest of bleeding to destruction of the 
hemorrhoid. The method is particularly useful 
when the sole symptom is rectal bleeding 
ascribable to internal hemorrhoids and the 
circumstances are less than would seem to 
justify hospital surgery. The permanency 
achievable is the same which accompanies 
destruction of pathological tissue by any surgi- 
cal method or means. Herein lies its great 
advantage over the palliative injection treat- 
ment which heretofore has constituted the 
only alternative to hospital surgery. There 
has been no unpreventable complication. 
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Pilonidal Disease 


A STUDY OF FIFTY CONSECUTIVE CASES TREATED SUCCESSFULLY BY EXCISION 
AND PRIMARY CLOSURE 


Cart J. HEIFETz, M.D., St. Louis, Missouri 


From the Division of Surgery of The Jewish Hospital of 
St. Louis and the Department of Surgery, Washington 
University School of Medicine, St. Louis, Missouri. 


se purpose of this article is to describe in 
detail the management and operative tech- 
nic employed in fifty consecutive patients with 
postanal pilonidal disease, whose operative 
wounds healed after excision by primary union. 
Previously, dissatisfaction with other methods 
of management and operative technics influ- 
enced me to seek a change. This change took 
the form of a studied effort to avoid infection 
in the operative wound, and the successful 
results in the present cases can probably be 
attributed to this effort. The methods em- 
ployed were formulated after I was convinced 
that so called ‘“‘recurrences” are not due to 
failure to remove diseased tissue, but actually 
are due to infection within the operative wound 
preventing primary healing. This concept was 
first formulated by Rogers [1] in 1933, who 
showed that excised recurrent pilonidal sinuses 
rarely contained epithelial elements and that 
infection of the dead space left after excision 
was the real cause of “recurrences.” The 
material of Patey and Scarff [2], Dwight [3] and 
my own examination of twenty-three excised 
“recurrent” sinuses substantiate this impor- 
tant basic concept. Some of these observations 
lend support to the acquired theory of etiology 
of pilonidal disease which has gained so much 
support recently by the significant contribu- 
tions of Patey and Scarff [2,4], Joseph and 
Gifford [5,6], Davage [7], and Patey and 
Williams [8]. Regardless of etiology, excision 
of the diseased tissue and primary healing is 
probably the most desirable goal. The benefits 
resulting from successful primary closure in- 
clude the lack of postoperative bleeding, the 
avoidance of prolonged dressings, the short 


healing time and the absence of tender scars. 
That these aims and benefits have not always 
been attained accounts for the adoption of 
other methods, such as open treatment and 
marsupialization. The main disadvantages of 
these other methods are the prolonged healing 
time and the need for frequent dressings. 

If the conclusion is correct that recurrences 
are actually infections of the wound, it may be 
postulated that primary healing after excision 
of pilonidal lesions will occur if infection Is pre- 
vented. Two questions are now germaine: Why 
does infection occur? What measures can be 
taken to prevent infections? 

Cause of Infection. There are anatomical 
reasons for contamination of wounds after ex- 
cision of pilonidal disease. The disease itself 
carries infection as part of the clinical picture. 
The anus is in close proximity and the feces 
keep the area covered with a profusion and 
variety of organisms. The area is usually very 
hairy and is difficult to reach so that there is 
often poor hygiene of the skin. The overhang 
of the buttocks, especially in obese patients, 
who constitute a large percentage of the pa- 
tients with pilonidal disease, interferes with 
good wound closure and sometimes prevents 
evaporation from surrounding skin surfaces. 
Postoperatively wounds are subject to trauma 
because of location over bone and to contamina- 
tion from feces. In view of all these factors it is 
not surprising that surgical wounds of this area 
are unique in their propensity to become con- 
taminated, to become infected and to fail to 
heal. It is this bete néire of infection that has 
doomed so many operations of excision and 
primary closure to failure. On the false assump- 
tion that recurrences are. due to inadequate 
removal of tissue, wide excisions have often 
been proposed, making for greater difficulty in 
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closure with resulting dead space and tension, 
factors known to promote infection. Compli- 
cated flap operations for elimination of dead 
space have not been the answer either, because 
they open tissue spaces widely to contamination. 

Avoidance of Infection. It has been my ex- 
perience that if infection can be avoided in 
wounds closed after excision of pilonidal dis- 
ease, primary healing will occur in the same 
manner as in clean wounds elsewhere in the 
body. Unfortunately, the nature of the disease 
may not permit avoidance of contamination to 
the same degree as do non-infected lesions 
elsewhere. Fortunately, some local tissue im- 
munity to contaminating pathogenic organisms 
can be assumed, particularly in the presence of 
a chronically draining sinus. Contamination 
from the sinus itself can in nearly all instances 
be avoided in the technic to be described. Other 
requirements to avoid infection belong in the 
category of observing fundamental surgical 
principles. They include the following: (1) The 
maximum width of tissue to be removed should 
not exceed 2 cm. Rogers [1] has shown that 
over 70 per cent of lesions are simple midline 
structures which can be removed by excision 
of a piece of tissue no larger than 2 cm. wide, 
2 cm. deep and 5 cm. long. Large diseased areas 
can be reduced to this size by preliminary in- 
cision. Removal of a narrow width of tissue 
favors easy closure. (2) Contamination from 
the sinus tract and other sources must be 
avoided. (3) There must be meticulous hemo- 
stasis. (4) Dead space should be obliterated. 
(5) Closure should be accomplished without 
tension. 

It is clear that requirements 4 and 5 are 
natural sequelae of 1. Unless the surgeon is 
willing and able to fulfill these requirements, I 
believe that primary closure should be aban- 
doned in favor of an open operation, preferably 
marsupialization (Phillips [9], Phelan [zo]). 
Fortunately, the procedures to be described 
have permitted the fulfillment of these require- 
ments in an area where the obstacles are 
considerable. 


TECHNIC OF EXCISION AND PRIMARY CLOSURE 


The technic is in reality a simplification of 
the standard excision and closure procedures, 
as well as a refinement of the means by which 
infection is prevented. The method has been 
employed in fifty consecutive cases during a 


period of eleven years. The operations were all 
performed by the author, and the technic has 
remained essentially unchanged during this 
time. Minor changes have evolved in both pre- 
and postoperative care. 

Preliminary Surgery. This is required under 
two conditions. (1) If there is an abscess or if 
more infection is present than would be ex- 
pected in a chronically draining sinus, vertical, 
preferably midline, incision is made and ade- 
quate drainage provided. (2) If there is a com- 
plicated tract with multiple openings or it is 
thought that the diseased tissue cannot be 
removed in a 2 cm. wide block, a groove director 
is inserted into the sinus tract or tracts, the 
overlying skin and subcutaneous tissue is In- 
cised, and the wound is packed open. Incision 
and drainage is to be considered part of the 
preparation for definitive surgery, which in this 
instance Is a two-stage operation. Most often 
it can be accomplished in the office under local 
anesthesia. At times hospitalization and general 
anesthesia is required. Preliminary incision 
and drainage clear up acute infection, reducing 
the abscess to a chronic sinus or resulting some- 
times in closure of the tract. Moreover, the 
resulting scar contracts the swollen tissue to a 
reduced volume, drawing it to or toward the 
midline so that a minimum of tissue will have 
to be excised at the second stage. The time 
between operations should be five to six weeks. 

Preoperative Preparation. Five days before 
definitive surgery the patient is given 2 gm. of 
sulfasuxidine® orally four times daily to reduce 
intestinal bacteria. Two days before surgery a 
low residue diet is begun to reduce stool volume. 
Cleansing enemas are given the night before 
surgery. After stool has been evacuated and 
the sacrococcygeal area shaved, the patient is 
required to bathe and cleanse well the sacro- 
coccygeal and rectal areas. The cleansing bath 
is repeated the morning of surgery. 

Operation. Because I believe attention to 
detail is of paramount importance in the suc- 
cessful eradication of pilonidal disease, the 
surgical technic is being described at con- 
siderable length. Failure to observe one of the 
steps may jeopardize the chance to obtain 
primary wound healing, the sine qua non for 
prevention of “‘recurrence.”’ 

Anesthesia. General anesthesia with a clear 
airway is preferred. Local infiltration anes- 
thesia has the disadvantages of distorting tis- 
sues, of not relaxing muscles, and of potentially 
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Fic. 1A-F. A, position of patient. B, the buttocks are pulled widely apart 
with strips of adhesive tape. C, a probe is inserted into the sinus tract to deter- 
mine its extent. D, an elliptical incision no wider than 2 cm. and extending 
vertically .5 cm. above and below the tract is made through the full thickness 
of skin into the subcutaneous tissue. E, to seal the sinus opening, the inside 
skin margins are tightly sutured together with a locked continuous suture of 
heavy material. F, the pilonidal tract with as little normal tissue as possible is 
excised. (See Principles of Dissection, in text.) 


spreading contamination. Spinal anesthesia is 
also to be avoided. 

Steps of Operation. To gain good exposure 
of the sacrococcygeal area the patient is placed 
prone on the table, partly jackknifed, and the 
buttocks pulled widely apart with strips of 
adhesive tape made more adherent by spraying 
the buttocks with tincture of benzoin. (Fig. 1A 
and B.) This flattens the operative site and 
aids accurate estimation of the size of the tissue 
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block to be removed. Moreover, by putting 
tissues under tension sharp dissection is made 
easier. 

After preliminary soap and water prepara- 
tion and partial draping, the sinus tract is 
probed to determine its extent. (Fig. 1C.) Some- 
times the opening of the tract is bridged by a 
recent thin growth of epithelium. If so, this 
bridge should be perforated so that the probe 
can be introduced. The upper and lower angles 
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Cross Section 
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Fic. 1G—K. G, cross section of sacrococcygeal region after excision. H, the 
adhesive traction is released. I, interrupted No. oo chromic catgut sutures are 
placed in the subcutaneous tissue and sacrococcygeal fascia, eliminating dead 
space. J, appearance of wound after subcutaneous sutures are tied. K, the skin 
edges are approximated with interrupted vertical mattress sutures of No. 4-0 


silk. 


of the elliptical incision should extend 4% cm. 
beyond the vertical length of the tract. The 
ellipse of skin to be excised should be as narrow 
as possible, not more than 2 cm. (Fig. 1D); pre- 
limmary incision should have reduced the 
wider diseased tissue to less than this width. 
The full thickness of skin is incised and the 
inside skin margins are sutured together over 
the tract with continuous tightly locked suture 
of heavy material so as to seal the opening and 
prevent contamination from this source. (Fig. 
1E.) The ends of the sutures can be grasped 
for traction. If a sinus is not present, this suture 
is, of course, not required. 

The used instruments and drapes are dis- 
carded and the area is again prepared with 


soap and water and fully draped, being sure 
that the anus is excluded from the operative 
field. 

Principles of Dissection. Dissection through 
the subcutaneous tissues (Fig. 1F) should be 
done, bearing in mind the removal of as small 
an amount of normal tissue as possible. The 
following points should also be observed: 

1. Sharp dissection is desirable, but strands 
of fibrous tissue and blood vessels across the 
dissection plane are bluntly isolated by spread- 
ing the blades of a mosquito forceps and are 
divided between clamps. 

2. The dissection should stay as.close to the 
diseased tissue as possible, but entering the 
sinus should be avoided. Often the wall can 
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be recognized by its bluish cast, somewhat 
resembling a blue dome cyst of the breast. If 
the sinus is inadvertently opened, as has hap- 
pened in several of my operations, the spilled 
contents can be suctioned off and the dissection 
should proceed, making sure that none of the 
wall is left behind. 

3. Dissection should when possible be along 
a plane at right angles with the plane of the 
skin. It should start at the inferior angle where 
gravity favors the least obscuration of the 
wound by blood. 

4. All bleeding vessels, no matter how small, 
should be clamped and tied. For this, curved 
mosquito forceps and No. 000 chromic catgut 
are used. Between thirty and fifty ties are 
usually required in a well executed operation 
to give complete hemostasis. Considering the 
fact that only a smaii block of tissue is removed, 
the number of ties belies the oft-repeated state- 
ment that this area has a poor blood supply. 

5. Opening of tissue planes other than those 
necess2ry to remove the diseased tissue is to 
be avoided. it is not always necessary to 
expose the sacrococcygeal fascia. 

6. Scar from previous surgery need be re- 
moved only to the extent that it is part of the 
wall of the diseased tissue. 

7. After excision the wound is copiously irri- 
gated with saline. 

Figure 1G shows a cross section through the 
area after excision of the pilonidal tract. 

Closure. The adhesive traction is now re- 
leased, allowing the edges of the wound to come 
closer together. (Fig. 1H.) Because so little 
tissue is removed, closure is easily accom- 
plished without tension and without leaving 
dead space. The subcutaneous tissue is closed 
with interrupted sutures of No. oo chromic 
catgut, the complete row before tying, placed 
so as to eliminate dead space. (Fig. 1I and J.) 
The skin is closed with interrupted vertical 
mattress sutures of No. 4-0 silk, making sure 
of accurate approximation and eversion of the 
edges, which ordinarily have a tendency to 
invert. (Fig. 1K.) Drainage is not used. 

Dressing. To further insure hemostasis and 


elimination of dead space a pressure dressing 
is applied. A smooth pile of gauze is built up 
on the wound and a piece of marine sponge is 
incorporated in it to even the pressure over 
the wound. The vertical extent of the dressings 
should be limited to little more than the length 
of the wound. The dressings are tightly held 
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against the wound by transverse strips of 
adhesive tape. More pressure is obtained by a 
snugly applied Y binder in the male and a 
T binder in the female patient. 

Postoperative Management. Penicillin and 
streptomycin are administered, usually in the 


TABLE I 
RESULTS OF EXCISION AND PRIMARY CLOSURE FOR PILO- 
NIDAL DISEASE IN FIFTY CASES FROM 1946 TO 
1956, INCLUSIVE 


15 

Patients requiring preliminary incision... . . 20 

Average hospital stay.................... 6.9 days 

Complications: 

One or more stitch abscess.............. 4 
Redness and edema of wound edges. ..... 6 
Ingrown hair removed later............. 2 


Tender swelling 3 mo. after surgery...... I 


combined intramuscular form, for four days. 
Paregoric is given for three days. A liquid diet 
is given for three days, then a general diet. 
Bowel movements are initiated on the fourth 
postoperative day by the instillation of tap 
water enemas. After each bowel movement 
wiping of the anus is directed away from the 
wound. After the first bowel movement the 
bulky dressings are replaced by light ones and 
they are changed if local soilage occurs. 

Ambulation is begun on the first postopera- 
tive day, but sitting is at first avoided. Re- 
cently the patients have been leaving the hos- 
pital when I have been satisfied with their 
bowel hygiene, usually on the fifth postopera- 
tive day. Otherwise they stay until the skin 
sutures are removed on the seventh day. After 
removal of the skin sutures a simple dressing is 
worn for a few days for protection against 
trauma. A full bath is permitted about the 
tenth day. New hair is kept shaved close to 
the wound during the observation period. 


RESULTS AND COMMENTS 


The statistics in Table 1 show that fifty con- 
secutive patients with pilonidal disease have 
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been treated by excision and primary closure 
using the technic described heretofore. All 
healed by primary union with only the minor 
complications shown in the table. That these 
have not all been simple cases is attested by the 
fact that fifteen patients had previous opera- 
tions; two patients had as many as three opera- 
tions. Many patients had complicated tracts 
with multiple openings requiring incision and 
packing, as previously described. 

Because primary healing of the wound seems 
to avoid “recurrence,” the planned follow-up 
was for six months only. This is admittedly a 
defect in the study, as recurrences following 
primary union have been noted by other 
authors. Whether these recurrences are due to 
ingrown hairs, as suggested by Patey and 
Scarff [2,4], is not known. The finding of 
ingrown hair in the scars of two of my patients 
and a tender swelling in the scar of one patient 
after primary healing had occurred suggests 
this possibility; on. the basis of these complica- 
tions I have been advising the patients to 
shave the hair adjacent to the scar periodically. 
There may also be merit to the suggestions of 
Smith [11], Patey and Scarff [4], Swinton and 
Wise [12] and others to use epilation doses of 
x-ray to the area as an adjunct to treatment, 
but I have not had to resort to it. All but one 
patient, who moved away in three months, 
were seen six months postoperatively. A few 
patients were examined during the course of 
other illnesses as late as nine years after sur- 
gery. No recurrences were found or reported. 

It is evident from the foregoing description 
that much time and effort is expended for what 
seems to be a relatively minor lesion. Neverthe- 
less, this time and effort is probably less than 
might have been expended if the wounds did 
not heal by primary union, and I am con- 
vinced that without this attention to detail the 
satisfactory results would not have been ob- 
tained. A concentrated prophylactic effort 
seems necessary to avoid infection in this 
highly vulnerable area. The results obtained 
lend strong support to the conclusion of Rogers 
[1] that so-called recurrences are in reality 
wound infections, since rigid adherence to 
principles calculated to avoid infection have 
been followed by good healing after excision 
and primary closure. 


CONCLUSIONS 


1. Recurrences of pilonidal disease following 
surgery are not true recurrences but are infec- 
tions of the wounds with failure to heal 
completely. 

2. If excision and primary closure are to 
result successfully, infection must be avoided. 
To prevent infection, elaborate and meticu- 
lous measures are required in the surgical 
management. 

3. A detailed technic of excision and primary 
closure, including the preoperative, operative 
and postoperative management, is described. 
This technic has as its main aims the excision 
of as little normal tissue as possible and the 
prevention of contamination in an area where 
this is difficult to accomplish. 

4. Fifty consecutive patients with postanal 
pilonidal disease have had their diseased tissues 
excised and their wounds closed primarily. 
All wounds healed by primary union and there 
were no known recurrences. 
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rca of volvulus of the cecum are not 
rare in the surgical literature. In the last 
ten years approximately a dozen articles on this 
subject have appeared in the leading surgical 
journals. There is a comprehensive bibliography 
on cecal volvulus prior to that time, extending 
back to the year 1841 when Rokitansky de- 
scribed the first case. Despite this, however, 
volvulus of the cecum remains a relatively rare 
condition and many a busy surgeon has never 
encountered this lesion in his surgical lifetime. 
In 1952 Dean [11] estimated that somewhere 
in the neighborhood of 313 cases of cecal 
volvulus had been reported. In 1956 Powell 
and Bowers [19] stated that more than 400 cases 
have been described. Undoubtedly there have 
been other cases which have not found their 
way into print. 

Probably the only valid reason for reporting 
another case of volvulus of the cecum is to 
focus further attention on this problem and 
thus promote an increased awareness of a condi- 
tion, which prior to the last decade, has been 
so rarely diagnosed before operation. It is not 
the purpose of this presentation to attempt a 
thorough review of this subject or to theorize 
further on the etiology of cecal volvulus. The 
reader is referred to the many reviews in the 
medical literature [4-7,10,17]. However, a 
rather thorough perusal of the literature of the 
past ten years appears to indicate from the dis- 
cussion accompanying the reported cases that 
little progress has been made in diagnosis and 
results of treatment. As to the former point, 
most writers have stated that the difficulty in 
diagnosis should not exist, and would not, save 
for a lack of awareness of possible torsion of 
the cecum. As to the latter question, which is 


one of mortality rate, most reports cite mortal- 
ity statistics gathered from well known articles, 
none of which includes any significant number 
of cases treated within the past ten years. It 
must be remembered, of course, that no one 
surgeon or clinic has had a large enough experi- 
ence with volvulus of the cecum to have statis- 
tics of significance. 

Volvulus of the cecum is not a leading cause 
of intestinal obstruction. Percentage incidence 
has been given as varying from as low as .083 
[17] to as high as 4.3 [10]. However, acute twist- 
ing of the cecum is an emergency and one 
which may carry a high mortality if not treated 
promptly, especially with the advent of gan- 
grene of the colon. In 1905 Corner and Sargent 
[1] presented a 52.5 per cent mortality rate for 
collected patients operated upon and 100 per 
cent mortality for those patients treated with- 
out operation. More recently, in 1947, Young 
et al. [6] commented on the “appalling mortal- 
ity”’ in treatment of cecal volvulus. In 1949 
Donhauser and Atwell [10], in a review of 100 
cases, found an over-all mortality rate of 42 per 
cent. In those in whom gangrene of the cecum 
had occurred, the death rate rose precipitously 
to 72 per cent. Of the six new cases included in 
this study of Donhauser and Atwell, three 
patients had advanced gangrene of the cecum 
at the time of exploration and failed to recover. 
The foregoing statistics, which are widely 
quoted, certainly fail to show a significant 
lowering of the mortality rate. 

Sixty-two cases of volvulus of the cecum, all 
proved at operation, have been collected from 
leading journals for a period extending over 
the last ten years [6-20]. In this series there 
were but eight deaths, for a mortality rate of 
only 12.9 per cent. Of these eight deaths, five 
patients [6,9,10] were found to have advanced 
gangrene of the cecum, two others [17] were 
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Fic. 1. Roentgenogram showing tremendously dilated 
cecum in the right lower quadrant of the abdomen, ac- 
companied with marked dilatation of the small bowel. 


elderly and autopsy showed bronchopneumonia 
in both, and one patient died on the fifty-first 
postoperative day of heart disease after having 
made a complete gastrointestinal recovery [12]. 
Although 13 per cent is not a negligible death 
rate, it is hardly comparable to a mortality 
rate of 50 per cent, so often cited in the past. 

Increased diagnostic acumen and knowledge 
of proper corrective surgical measures can 
hardly claim all the credit for improved results 
in the treatment of volvulus of the cecum. 
Much of the credit must go to our improved 
methods of suction decompression, broad- 
spectrum antibiotics and better knowledge of 
the use of blood, fluid and electrolyte replace- 
ment therapy. 

Many authors have commented on the pos- 
sible causal relationship of previous abdominal 
operations, even remote ones, to the develop- 
ment of intestinal volvuli. Dixon and Meyer [8] 
found that eleven of twelve patients with cecal 
volvulus had undergone previous operations; 
ten of these were intra-abdominal procedures. 
Volvulus of the cecum occurring as a post- 
operative complication has also received atten- 
tion and study in the literature. Nelson [3], 
writing in 1928, said, “. . . but volvulus occur- 


ring post-operatively must be exceedingly rare 
because a careful review of the literature re- 
cently by Pratt and Fallis and to a less extent 
by myself has failed to reveal a single case 
report.” Nelson then proceeded to report a case 
of cecal volvulus with onset four days following 
uterine suspension and right salpingo-oophorec- 
tomy. Jordan and Beahrs [16] have reported 
six cases of volvulus of the cecum occurring in 
the immediate postoperative period. The fol- 
lowing report illustrates another such case. 


CASE REPORT 


A fifty-eight year old white man (O. L. W., No. 
84041) was admitted to Kennedy Hospital on 
April 23, 1953, with a recurrent inguinal hernia of 
about four years’ duration. Left inguinal hernior- 
rhaphy, performed in 1948, constituted the only 
surgical procedure this man had undergone. Past 
history revealed only that the patient had received 
treatment three years previously for “‘a positive 
blood test.”” On physical examination positive find- 
ings were limited to the following: blood pressure 
160/80, harsh diastolic and soft systolic heart 
murmurs and associated Corrigan pulse; there 
was an enlarged left external inguinal ring with a 
moderately large, easily reducible hernial sac 
descending into the scrotum. Laboratory work 
was unremarkable with the exception of positive 
serologic tests for syphilis. 

Left inguinal herniorrhaphy was carried out 
under spinal anesthesia on April 29th. The course 
was uneventful until the third postoperative day 
when marked distention of the lower abdomen 
developed, accompanied with discomfort but little 
actual pain. The patient was treated with several 
enemas and eliminated small amounts of gas. 
The distention became more marked, however, 
and a large tympanitic mass the size and shape of 
a football was very prominent, lying diagonally in 
the right lower abdominal quadrant. A colon tube 
was inserted in the rectum but did not help reduce 
distention. Flat x-ray films of the abdomen were 
taken and revealed a hugely dilated colonic loop 
occupying the right lower abdomen and pelvis. 
Considerable gas was visible in the remainder of 
the colon and also in the small bowel. (Fig. 1.) 
A diagnosis of volvulus of the sigmoid colon was 
thought to be most likely. However, sigmoidoscopy 
to a distance of 25 cm. failed to visualize a site of 
twisting in the colon. The patient’s temperature 
was 99.4°F. (oral); the white blood cell count was 
12,000 per cu. mm., with 88 per cent segmented 
neutrophils and 12 per cent lymphocytes. There 
was still little complaint of abdominal pain and no 
vomiting had occurred. A Levin tube had been 
placed in the stomach and Wangensteen suction 
instituted. About ten hours after onset exploratory 
laparotomy was undertaken under general endo- 
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tracheal anesthesia. The peritoneum was opened 
through a lower midline incision. A tremendously 
dilated cecum, measuring 17 cm. in diameter, was 
encountered. There appeared to be a constriction 
in the region of the mid-ascending colon; the trans- 
verse colon was moderately dilated but the descend- 
ing colon was normal in size. Due to the large size 
of the cecum and the presence of many dilated 
loops of small intestine obscuring the field it was 
not possible to visualize readily the actual site of 
twisting in the colon. However, on the assumption 
that a volvulus was present, the cecum was gently 
rotated 180 degrees in a counterclockwise direction. 
Immediately there was a rush of gas into the 
transverse colon and the size of the cecum dimin- 
ished. It was then easily apparent that the cecum 
and ascending colon had a long mesentery, were 
very mobile and were readily displaced from their 
usual anatomical position. Considerable atony of 
the cecum remained but the color was good and no 
splitting of the serosal covering had occurred. A 
large mushroom catheter was inserted as a cecos- 
tomy tube and brought out through a right lower 
quadrant stab wound. There was considerable 
evacuation of gas and liquid fecal material. The 
midline wound was closed in layers and reinforced 
with retention sutures. 

Postoperatively the patient had a very persistent 
ileus despite continuous suction decompression, 
enemas, prostigmine and careful attention to elec- 
trolyte balance. The ileus gradually subsided after 
being intermittently troublesome for a period of 
ten days. Bowel movements per rectum were re- 
established, the cecostomy tube was removed and 
the fistula healed promptly. Superficial separation 
of the midline wound developed; this was subjected 
to secondary closure and healed well. The patient 
was discharged home in good condition on June 15, 
1953. In December, 1953, follow-up studies revealed 
the patient to be asymptomatic except for moder- 
ately resistant constipation. Barium enema showed 
diverticulosis of the colon and an enlarged, pendu- 
lous cecum. 


Comment. Almost without exception, those 
who have written on cecal volvulus have com- 
mented on the chronic, recurrent nature of 
this disorder. As early as 1905 Corner and 
Sargent [1] noted that patients with volvulus 
of the cecum are likely to give ‘a history of 
habitual constipation, occasional attacks of 
pain on the right side, nausea, and often, rapid 
pulse and elevation of temperature. Such an 
attack, it is stated, is relieved by the passage of 
flatus and liquid feces. The patient cited in this 
report is no exception. Further questioning of 
the patient after recovery from the operation 
revealed that he had suffered for many years 
with resistant constipation requiring frequent 
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laxatives for relief. He had also noted occasional 
“bloating,” sometimes relieved by bouts of 
diarrhea and the passage of considerable gas. 

This case of volvulus of the cecum occurred 
abruptly on the third day following a relatively 
simple repair of a recurrent inguinal hernia on 
the left side. What was the possible predispos- 
ing factor here? Manipulation of the intestines 
and withdrawal of abdominal packs have been 
suggested as causes for the development of 
volvulus. A review of the operative note for 
the herniorrhaphy reveals no handling of the 
bowel and no insertion of abdominal packs. It 
is interesting to note that two of Jordan and 
Beahrs’ cases of cecal volvulus occurring in 
the immediate postoperative period followed 
operations in which the peritoneal cavity was 
not entered. In one case the primary surgical 
procedure was bilateral simple mastectomy, 
and in the second case volvulus followed the 
final stage of a bilateral supra- and infradia- 
phragmatic sympathectomy for hypertension. 
The inciting cause of volvulus may be anything 
which disturbs an already mobile cecum, one 
which has a long mesentery and is therefore 
not well secured in the right lower abdominal 
quadrant. Also implicated in the literature have 
been: pregnancy, labor, violent peristalsis, 
intra-abdominal tumors, cysts, fecaliths, for- 
eign bodies, congenital bands and strictures, 
inflammatory conditions of the colon and 
habitual constipation. Special emphasis has 
been placed on obstructing lesions of the left 
colon as predisposing to cecal volvulus [17]. 

Young et al. [6] have written, “Although the 
diagnosis of acute volvulus of the cecum is not 
usually made pre-operatively, it is believed 
that by careful x-ray study and a thorough 
review of the history and physical findings, it 
can be arrived at more frequently.” Other 
authors have commented on the fact that 
exact preoperative diagnosis is rarely made 
[7,11,17]. In the literature on cecal volvulus of 
the past decade, thirty-two case reports were 
studied in which a preoperative diagnosis has 
been specifically mentioned [6-19]. It is reward- 
ing to note that in twenty-four of these a diag- 
nosis of ‘volvulus’ had been made prior to 
operation. Furthermore, in fifteen of these 
thirty-two reports, the site of the volvulus was 
correctly placed preoperatively in the cecum. 
This is apparently no longer a situation, then, 
in which the diagnosis is rarely made. 

Most authors are agreed that x-ray is very 
helpful in the diagnosis of torsion of the cecum. 
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Simple flat and upright films of the abdomen 
have been found to be sufficient in most cases, 
although many writers have stressed the posi- 
tive value of retrograde barium study of the 
colon when the diagnosis is in doubt. McGraw 
et al. [7] express the opinion that the criteria 
for diagnosis are present in the simple x-ray 
film of the abdomen and they believe that the 
barium enema should be reserved for the ob- 
scure cases. The six x-ray diagnostic criteria 
outlined by McGraw are recommended to the 
reader. 

It has often been stated in the literature that 
the flat roentgenogram in cecal volvulus shows 
the cecum in an abnormal position. It has also 
been claimed that go per cent of these ectopic 
cecums lie in the left upper quadrant [6,17]. 
Abnormal position of the dilated cecum is un- 
doubtedly a common finding and a valuable 
diagnostic point. As to the great majority 
(go per cent) being found in the left upper 
quadrant, a review of cases from the last 
decade does not substantiate this claim. Thirty- 
five cases were found in which the flat film 
x-ray findings were described [6-19]. In these 
a dilated cecum was noted in the left upper 
quadrant in only thirteen reports (37 per cent). 
It is noteworthy that a large, dilated loop of 
bowel, identified before or after operation as 
the cecum, has been found in all the abdominal 
quadrants. 

Once the diagnosis of volvulus of the cecum 
is reasonably certain in a patient with acute 
intestinal obstruction, treatment must not be 
delayed. Treatment is surgical and is well 
standardized. In the non-gangrenous cases, 
derotation with cecostomy and/or cecopexy 
will suffice to relieve obstruction and distention 
and fix the cecum in the right lower quadrant, 
thus preventing further twisting. In the doubt- 
ful or frankly gangrenous cases, resection of 
the right colon with primary ileo—transverse 
colon anastomosis, a Mikulicz type of resection 
or even exteriorization of the involved bowel 
are the procedures demanded, the choice de- 
pending on the findings and the condition of 
the patient. The former procedure is probably 
the most formidable but is the one of choice, if 
circumstances permit, since it materially 
shortens the hospital stay. 


SUMMARY 


A case of volvulus of the cecum is presented 
in which simple detorsion and cecostomy re- 


sulted in a favorable outcome. The problem of 
cecal volvulus is discussed briefly and several 
important diagnostic criteria are emphasized. 
A short review of the recent literature is 
presented and reveals that increasing experi- 
ence with this condition has resulted in im- 
proved diagnostic accuracy and a considerably 
lower mortality rate. 
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The Use of Systemic Tetracyclines and 
Ultraviolet in Cancer Detection 


A PRELIMINARY REPORT 


JouHNn F. McLeay, m.p., Omaha, Nebraska 


From the Creighton University School of Medicine and 
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ne nas of tumor tissue under ultra- 
violet light was first noted by Rall et al. at 
the National Cancer Institute and first reported 
in 1957 [1]. This was discovered by accident 
when autopsy specimens of metastatic cancer 
of the breast were subjected to ultraviolet light. 
The tumor tissue showed a yellowish fluores- 
cence while the remaining normal tissue was 
only autofluorescent, i.e., demonstrating a 
bluish direct reflection of light from the surface 
of the tissue. The medications of the patient 
were reviewed and the tetracyclines were sus- 
pected because of their yellow color in solution. 

This initial discovery provoked further ex- 
perimental study. Mice with six day old 
implants of sarcoma 37, were given tetra- 
cyclines intraperitoneally for five days in doses 
of 50 mg. per kg. The mice were then autopsied 
at varying intervals, after administration of 
the drug was stopped. After six hours, fluores- 
cence was seen in all tissues except the brain, 
and after twenty-four hours only bone and 
tumor retained this fluorescence up to twenty 
days later. 


METHOD AND MATERIALS 


My experience is limited to the specimens 
from controls and tetracycline prepared pa- 
tients, subjected to ultraviolet light imme- 
diately after surgery. 

The ultraviolet light source is a 9 watt, 3660 
Angstrom unit, mineralight placed 6 inches 
from the tissues. 

At this distance the tetracycline treated can- 


cer gave a yellow-orange fluorescence through- 
out the whole lesion and sharply demarcated 
its borders from the autofluorescent normal 
tissue. 

Terramycin®* was the source of the terta- 
cycline. A review of the literature [2-6] reveals 
that an oral dose of 500 mg. of terramycin every 
six hours will give a blood level of 3 ug./ml.; in 
comparison, an intravenous dosage of 500 mg. 
every twelve hours supplies a blood level of 
12 ywg./ml. The intravenous tetracycline was 
placed in 100 cc. of 5 per cent glucose solution 
and given by slow drip in approximately 50 per 
cent of the cases, to supplement the oral dosage. 
Calculations were then made of the blood level 
of tetracycline in each patient comparing the 
dosage administrated and the method with the 
previously stated levels derived from the 
literature. 

In all cases the drug was discontinued at least 
twelve hours before surgery to enable the body 
to flush the tetracycline out of the normal tissue 
but retain it in the cancer. 


EXPERIMENTAL DATA 


Over 1,000 specimens of normal tissue showed 
only autofluorescence. 

Forty-two cases of carcinoma specimens 
without tetracycline treatment showed only 
autofluorescence. 

An additional control group was composed 
of eleven patients with suspected tumor pre- 
operatively, with a blood level of 5 ug./ml. or 
higher for four days before surgery, showing 
only autofluorescence. 


* Terramycin, brand of oxytetracycline, supplied by 
Chas. Pfizer & Co., Inc., Brooklyn, New York. 
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Fic. 1. Case iv. A, picture taken under ultraviolet light. Adenocarcinoma of rectal sigmoid, 
which appears a diffuse yellow, with some areas offering greater fluorescence. The snow 
indicates the areas of greater fluorescence. B, artist’s diagram on transparent paper of the 
tumor shown in (A), with the circumscribed area corresponding to the snow. 
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Fic. 2. Case x. A, picture taken under ultraviolet light. Adenocarcinoma of cecum, which 
appears a diffuse yellow, with some areas of greater fluorescence. The snow indicates the 
areas of greater fluorescence. B, artist’s diagram on transparent paper of the tumor 
shown in (A), with the circumscribed areas corresponding to the snow. 
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TABLE I 
FLUORESCENCE 


Case No. 
and 


Initials 


u, M. P. 


Age, Race 
and Sex 


Diagnosis 


Fluorescent 
Areas 


82, W, M 


36, W, F 


84, W, F 
72, W,M 


77, W, M 


27, N, F 


73, W,M 


36, W, F 


76, W, M 
72, W,M 
63, W, F 


Adenocarcinoma of 
descending colon 
Congenital polyps 
with constrictive 
adenocarcinoma 

of sigmoid 


Adenocarcinoma 
of rectal sigmoid 

Adenocarcinoma 
of rectal sigmoid 

Inoperable adeno- 
carcinoma of rec- 
tum 

Osteogenic sar- 
coma of right 
femur 


Adenocarcinoma 
of sigmoid 
Intraductal car- 
cinoma of breast 


Adenocarcinoma 
of sigmoid 

Adenocarcinoma 
of cecum 

Adenocarcinoma 


of rectum 


Fluorescent 


Intensity 


Lymph Nodes 


Fluorescent 
Intensity 


| Micro- 
| scopically 


Multiple areas 1 cm. in di- 
ameter 

Multiple areas 2 cm. in di- 
ameter at major constrictive 
site and also at two sessile 
polyps; remaining polyps 
autofluorescent and benign 
Multiple areas 1 cm. in di- 
ameter 

Multiple areas 1 cm. in di- 
ameter (Fig. 1.) 

Entire biopsy specimen 
showed fluorescence 


Entire tumor in the bone 
marrow, bone substance, 
periosteal surface, and di- 
rect intramuscular extension 
showed diffuse fluorescence 

Multiple areas 5 mm. in di- 
ameter 

Multiple areas 5 mm. in di- 
ameter present in excisional 
biopsy 

Multiple areas 2 cm. in di- 
ameter 

Multiple areas 2 cm. in di- 
ameter (Fig. 2.) 

Entire rectal biopsy speci- 
men 


Good 
Good 
Good 


Excellent 


Poor 


Good 


Good 
Good 


Excellent 


Questionable 


Questionable 


Questionable 


Questionable 


Positive 


Positive 


Positive 


Positive 


Negative 
| 


Negative 


Negative 


| Negative 
| 
| Negative 


This group included: (1) Adenoma of thy- 
roid, two cases; (2) bronchiectasis, one case; 
(3) diverticuli, one case; (4) fibrocystic disease 
of breast, two cases; (5) benign gastric ulcers, 
two cases; (6) rectal polyp, one case; and (7) 
ulcerative skin lesions, two cases. 

Eleven patients with cancer were prepared 
with tetracycline. The blood level in these pa- 
tients was 5 to 10 wg./ml. for four days or more 
before surgery. My visual impression of the 
fluorescence is noted as: none, questionable, 
poor, fair, good, or excellent. (Table 1, Figs. 1 
and 2.) 


COMMENTS 


Helander and Bottiger [7], by the technic of 
a fluorescent microscope, found terramycin 
concentrated in the reticuloendothelial system 


(bone marrow, spleen and lymph nodes) and 
in the liver and kidney. They demonstrated 
none in connective tissue, cartilage, bone, walls 
of vessels, brain, muscle, peripheral nerves or 
lungs. 

Milch et al. [8] suggest that tetracycline 
forms a complex with new bone matrix and 
calcium. 

Hobby and associates [9] state that the 
mode of action of tetracycline on bacteria, may 
be of the following: (1) Interference with pro- 
tein metabolism; (2) interference with phos- 
phorylation; (3) interference with oxidation of 
glutamate; and (4) interference with oxygen 
consumption and general respiration. Is it 
possible that one of these actions is instru- 
mental in differentiating cancer from normal 
tissue by fluorescence? 
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L.C | Fair 
| Good 
m, A. P. 
G. O. 
v,G. B. | | 
| | 
vi, C. B. | | | | None 
| | | | 
vu, A. K. — | | None 
vi, W. 1. | | None 
ix, G. C. | | None 
=, WC, | | None 
| | 
xt, E. P. | 
| | 


Systemic Tetracyclines in Cancer Detection 


Although the number of cases is limited, 
there have been no false positives. Tetracycline- 
treated pathologic conditions, other than can- 
cer, give no fluorescence. The degree of fluores- 
cent intensity has not always been the best 
but it has been present. Increased blood levels 
of tetracycline seem to give a better fluores- 
cence. Also the more anaplastic the tumor the 
better the fluorescence. Necrotic tissue shows 
no fluorescence which is perhaps explained by 
the absence of blood supply. Cancer tissue has 
the ability to bind tetracycline, possibly 
through an enzyme factor in metabolism; 
glutamate has been suspected. Cancer tissue 
without tetracycline preparation shows only 
autofluorescence, as does normal tissue. Formal- 
inization of tumor tissue destroys fluorescence. 

Radioactive tagged tetracycline studies are 
currently being performed, and may offer a 
diagnostic or therapeutic medication of the 
future. 


CONCLUSIONS 


1. A preliminary report on the fluorescence 
of cancer in tetracycline prepared patients is 
presented. 

2. This field needs additional investigation 
into the biochemistry of the attraction of can- 
cer tissue for the tetracyclines. 

3. Further refinement of the tetracyclines 
and further alterations in the source of ultra- 
violet light may provide a method of detecting 
metastatic tumor deposits at the surgical table. 


Acknowledgment: I would like to thank 
the staff of the Creighton Memorial St. 
Joseph’s Hospital, Omaha, Nebraska for their 
cooperation. 
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Seep ciliated cysts of the medias- 
tinum comprise an increasingly encountered 
group of congenital abnormalities. In 1940, 
Heuer and Andrus [1] were able to collect only 
twenty-five cases of this entity, to which they 
added one case of their own. Creech and 
DeBakey [2] in 1954 were able to collect forty- 
nine cases from the literature including those 
reported by Heuer and Andrus, to which they 
added two cases of their own. A further review 
of the English literature since Creech and 
DeBakey’s article reveals two more cases. The 
first was reported by Minor [3] who treated the 
cyst by marsupialization to the esophagus with 
an excellent recovery. The second case was 
reported by Desforges, Madison, and Starkey 
[4], and the diagnosis of paraesophageal cyst 
was established as the cause of a bloody pleural 
effusion. The cyst was a large 20 cm. lesion 
attached to the lower esophagus and held 
700 cc. of typical contents of this type of cyst. 
Recovery followed operative removal. It is the 
purpose of this paper to report four more cases 
of this congenital abnormality and to discuss 
the present concepts of this interesting clinical 
entity. 


EMBRYOLOGY 


Some authors, notably Maier [5], believe that 
bronchogenic cysts and paraesophageal cysts 
are one and the same and we agree with this 
theory. The trachea and esophagus arise from 
a common anlage, and this fact along with the 
histological similarity of the two types of cysts 
would certainly support this theory. Whether 
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they should be labelled as bronchogenic or 
paraesophageal would appear to depend on 
their location at operation or postmortem ex- 
amination rather than on their histological 
appearance which can be identical. Another 
factor which supports this theory is that at 
the time when the trachea and esophagus 
separate (4 to 5 mm. stage of the embryo), they 
are both lined with ciliated columnar epithe- 
lium. If at this stage tissue fragments are 
sequestrated this would account for the com- 
mon components of these cysts. Moreover, the 
elongation of the esophagus which occurs as the 
heart descends accounts for the frequent loca- 
tion of paraesophageal cysts in the lower third 
of the esophagus. 


HISTOLOGY 


Bronchogenic cysts are commonly located at 
or just below the bifurcation of the trachea deep 
within the mediastinum. They may occur in 
chains or may be single and multiloculated. 
These cysts usually do not communicate with 
any other organ, are thin walled and of various 
sizes and contain either a clear, gelatinous or 
thick milky material. Microscopically, the 
cysts are lined by pseudostratified ciliated 
columnar epithelium and in some cases islands 
of stratified squamous epithelium are present. 
The wall of the cyst is made up of fibrous con- 
nective tissue and may contain cartilage, 
smooth muscle, mucous glands and nerve 
trunks. The stratified squamous epithelium is 
indicative of a later budding process after the 
lining epithelium of the esophageal anlage has 
begun its transition from pseudostratified cili- 
ated columnar to stratified squamous epithe- 
lium. For a comprehensive review of the 
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Fic. 1. Case 1. This film demonstrates the well rounded 


lesion in the cardiophrenic angle. On the lateral projec- 
tion this lesion was in a posterior position. 


histology of this lesion, the reader is referred to 
Anderson [6], Schlumberger [7], and Ackerman 
[8]. 

In our experience any cysts of this tvpe below 
the carinal region have been closely associated 
with the esophagus, and we have called them 
paraesophageal ciliated epithelial cysts. These 
do not communicate with the esophagus except 
in those rare instances when previous infection 
has created a fistulous tract into the esophagus. 
They are located within the muscularis of the 
esophagus necessitating the splitting of the 
muscle layers to effect their removal. In three 
of the four cases reported in this article, the 
cysts were easily shelled out and the muscularis 
closed to eliminate the defect. In Case iv the 
cyst could not be shelled out due to previous 
infection and had to be removed piecemeal. 
Despite the infection it did not communicate 
with the esophagus. These paraesophageal cysts 
contain the same type of material and have the 
same histological appearance as bronchogenic 
cysts. For these reasons, we propose that these 
cysts be called bronchoesophageal cysts rather 
than bronchogenic or paraesophageal cysts. 

Enterogenous or gastroenterogenous cysts 
(often called duplication cysts) are an entirely 
different entity. These contain all the elements 
normally found in the walls of the gastrointes- 
tinal tract. They are thought to be either buds 
pinched off from the developing foregut or 
failure of coalescence of the vacuoles formed 
during the development of the foregut. The 
reader is referred to excellent reviews of this 
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Fic. 2. Case 1. The photomicrograph shows a section of 
the wall of the cyst which is lined by a pseudostratified 
columnar epithelium composed of interlacing bundles 
of dense fibrous connective tissue and smooth muscle. 
(Note cystic structure with cuboid! epithelium lining.) 


subject by Lindquist and Wulff [9], Olenik and 
Tandatnick [10], and Boyd [71]. 


SYMPTOMATOLOGY 


Bronchoesophageal cysts are often asymp- 
tomatic and are usually found accidentally on 
a routine chest plate or at postmortem exami- 
nation. Such a cyst in childhood, if located in 
the carinal region, may produce severe re- 
spiratory distress [2]. Cysts in close proximity 
to the esophagus may produce symptoms such 
as dysphagia, a sensation of substernal fullness 
and even cardiac manifestations. Creech and 
DeBakey [2] emphasized the occurrences of 
cardiac irregularities in association with this 
condition and the disappearance of these symp- 
toms following the removal of the lesion. Other 
writers have reported the association of other 
types of mediastinal lesions with cardiac irregu- 
larities [12,14,15]. In the four cases reported 
herein, two patients had symptoms referable 
to the esophagus and one of these two had some 
cardiac irregularity which she referred to as 
“palpitations.” This patient obtained complete 
relief of both complaints following surgery. The 
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Fic. 3. Case 11. Posteroanterior esophagram demon- 
strating a lesion lying just above the diaphragm and 
extending into both sides of the thorax in an extra- 
pleural position. 


other patient with dysphagia alone also had 
complete relief of the symptoms. 


CASE REPORTS 


Case 1. A thirty-five year old white man was 
admitted to the hospital in 1955 with a mass in the 
left side of the pleural cavity which had first been 
noted in 1944. The only studies done prior to this 
time were skin tests which were positive for coc- 
cidioidomycosis and histoplasmosis. Studies during 
this hospital admission revealed a mass in the left 
side of the chest in the posterior mediastinum over- 
lying the body of T11. (Fig. 1.) Barium swallow 
test revealed a normal mucosal pattern of the 
esophagus. At surgery a ciliated paraesophageal 
cyst was found and removed with no difficulty. 
(Fig. 2.) The patient had a postoperative hemo- 
thorax of undetermined origin which cleared up on 
conservative therapy. He was returned to duty 
having a clear chest film and no symptoms. 


Case 1. A thirty-eight year old white woman 
was admitted to the hospital in 1954 for study 
relative to a mediastinal mass. She had had some 
trouble swallowing for the preceding four years, 
manifested by a sensation of food sticking just 
before entering the stomach. She had no symptoms 


Fic. 4. Case 11. Posteroanterior esophagram demon- 
strating the lesion on the right with indentation of the 
esophagus. 


referable to her cardiovascular system. X-ray 
studies as early as 1951 revealed a partially calci- 
fied posterior mediastinal mass. (Fig. 3.) Thoracot- 
omy was recommended and accepted by the pa- 
tient. At surgery, an intimately adherent partially 
calcified mass was removed from the retrocardiac 
region of the esophagus. It stripped with some 
difficulty but there was no connection with the 
esophagus at any place. Her postoperative course 
was uneventful. 


Case 11. A forty-eight year old white woman 
was admitted to the hospital in 1956 for study of 
possible Raynaud’s disease. No definite evidence 
of this disease was found but during the course of 
her hospital work-up, a mass was noted in the 
posterior mediastinum. (Fig. 4.) On the basis of 
barium swallow test, a diagnosis of a paraesophag- 
eal mass was made and thoracotomy recommended. 
At surgery a ciliated paraesophageal cyst (Fig. 5) 
was found and removed with no difficulty. Her 
postoperative course was benign except for mild 
pain in the right arm and shoulder secondary to a 
trigger point in the upper aspect of the scar. This 
responded nicely to physiotherapy and local pro- 
caine blocks. 


Case iv. A thirty-five year old white woman 
was transferred to the hospital in 1957 with a diag- 
nosis of either a leiomyoma of the esophagus or a 
paraesophageal ciliated cyst. The diagnosis had been 
established by a barium swallow test (Fig. 6) which 
had been made because the patient had some vague 
symptoms of dysphagia and “palpitations.” The 
cardiac symptoms were some substernal pain and 
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Fic. 5. Case 111. The photomicrograph shows the wall 
of the cyst lined by pseudostratified columnar epithe- 
lium which demonstrated considerable degeneration. 
The wall is composed of interlacing bundles of smooth 
muscle and dense fibrous connective tissue and contains 
a large cartilaginous plate. 


palpitation which were more noticeable at the time 
of eating. Thoracotomy was performed and a para- 
esophageal cyst removed with some difficulty due 
to a previous infection in the cyst. Despite the in- 
fection there was no communication with the 
esophagus. Her postoperative course was very 
benign and all her symptoms of dysphagia and 
palpitation disappeared following surgery. 


COMMENTS 


Bronchoesophageal cysts are an interesting 
clinical entity which are being diagnosed and 
treated more frequently than ever before. They 
are most frequently diagnosed as an incidental 
finding on a chest film since many of them are 
asymptomatic. If symptomatic, the usual 
symptoms are dysphagia, usually mild in 
degree, and in a few cases, cardiac irregularities 
have been described as a result of the presence 
of these cysts in close proximity to the heart. 
As shown in Figures 3 and 6, the retrocardiac 
position certainly could account for this 
symptomatology. On barium swallow test 
these lesions can be demonstrated and show 
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Fic. 6. Case tv. Left anterior oblique esophagram 


demonstrating the lesion lying behind the heart and 
the esophagus. 


that the esophageal mucosal pattern is intact, 
indicating an origin other than from the 
mucosa of the esophagus. 

It is our belief that all of these lesions should 
be removed surgically for it is difficult if not 
impossible to differentiate them from others 
occurring in the mediastinum which may be 
malignant. The accepted method of treatment 
is complete surgical removal of the cyst. In 
many cases these can be shelled out easily, but 
if infection has previously been present they 
may have to be removed piecemeal. In patients 
who demonstrate cardiac irregularities symp- 
toms have either disappeared or markedly im- 
proved after removal of the cyst and the 
dysphagia has been relieved. 


SUMMARY 


1. Four cases of paraesophageal epithelial 
cysts are presented. 

2. This makes a total of fifty-five cases of 
this clinical entity in the literature. 

3. It is our belief that these lesions and those 
called bronchogenic cysts are one and the same 
entity, being different only in their location and 
having the same histological pattern and em- 
bryological origin. We believe that these two 
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types of cysts should be referred to as broncho- 
esophageal cysts. 

4. Treatment is surgical removal and should 
be recommended to rule out a possible 
malignancy. 
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NEW INSTRUMENTS 


A Modified Needle Holder 


Aurrep H. F. Lut, m.v., Eloise, Michigan} 


From the Department of Surgery, Wayne County General 
Hospital, Eloise, Michigan. 


cane who use a needle holder without 
inserting the thumb and finger into the 
rings of its handle are aware of the motions 


holder can then be held with the hand relaxed, 
thus facilitating the grasping of needles. 
Needles are grasped by squeezing the handles 
of the needle holder together without inserting 
the thumb and finger into the rings of its 
handle. The needle holder is opened by exerting 
lateral pressure on each handle in opposite 


Fic. 1. Needle holder with “clip on” spring in place. 


saved. The use of a “clip on” spring (manufac- 
tured by the H. C. Wallace Co., Wayne, 
Michigan) facilitates this maneuver because it 
maintains the needle holder open with its jaws 
separated 5 mm. (Fig. 1.) The open needle 
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Fic. 2. Method of opening needle holder without insert- 
ing thumb or finger into rings of handle. 


directions. (Fig. 2.) The “clip on” spring then 
separates and maintains the jaws of the needle 
holder open to a sufficient degree to allow easy 
grasp of the needle. This spring is readily 
removed for cleaning purposes. 
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A Helpful Cassette Holder for Operative 
Cholangiography 


H. A. LoTMAN, M.D. AND ALBERT H. Levy, m.p., East Orange, New Jersey 


From the Surgical Service of the East Orange Veterans 
Administration Hospital, East Orange, New Jersey. 


Ppa there is some controversy regard- 
ing false negative and false positive read- 
ings in the course of operative cholangiography, 
most surgeons are convinced that it is a useful 
aid at the operating table. In many instances, 
however, one may be inclined to omit the 
procedure because it interferes with the orderly 
performance of the operation. In our experience 
several of the obstacles to performance of 
operative cholangiography are as follows: (1) 


The placing of cassettes without holders is a 
strain on the attendants lifting the patient; it 
leads to breaks in sterile technic and is time 
consuming. (2) One-piece cassette holders do 
not permit the full use of the table, that is, 
flexion, extension and use of the gallbladder 
rest. (3) The cassette holder is frequently out 
of position. 

For the last two years the East Orange Veter- 
ans Administration Hospital has used a cassette 
holder which will permit rapid changing of 
cassettes and also full use of the operating table. 


Fic. 1. A, table extended; gallbladder bar elevated. B, table straight; cassette in place. C, table flexed; gallbladder 


bar elevated. D, table straight; an end view. 
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Cassette Holder for Operative Cholangiography 


(Fig. 1A to D.) In addition, the holder is so con- 
structed that it is automatically positioned. 

The cassette holder consists of a pair of 
wooden frames separated by hinged metal bars. 
The bars are placed on the table so that the 
hinges correspond to the breaking point of the 
operating table. There is sufficient space be- 
tween the wooden frames to permit passage of 
the gallbladder rest. The frame is mounted on 
metal legs which fit snugly over the tracks at 
the sides of the table. 

Our procedure is to place the cassette holder 
on the table so that the gallbladder bar may 


be raised. The patient is then placed on the 
table. At this time, and before anesthesia is 
started, a scout film is taken to determine the 
radiographic technic necessary. The patient, 
having been spared anesthesia during this 
period, is now anesthetized and the operation 
begun. The gallbladder bar can extend the body 
and elevate the liver. The table can be changed 
to suit the needs of the operator but it must be 
straightened out before a cassette can be slipped 
into the cassette holder. It is believed that con- 
tinued efforts at simplifying this procedure will 
encourage its more frequent usage. 


“John Jones was born [in] Jamaica, Long Island, in 1729. . . . After a preliminary 
education in private schools in New York, he decided to become a physician and became 
apprenticed to a relative, Dr. Cadwalader of Philadelphia. After three years in Phila- 
delphia he went to Europe and studied under John Hunter and Percival Pott. A year 
later Jones studied under Petit and Le Dran in Paris. Petit was the inventor of the screw 
tourniquet and of improvements in the technique of amputations. . . . Jones also did 
anatomical work with the elder Monro at Edinburgh. He got his degree in medicine from 
the University of Rheims, and returned to New York to practice. He was the first to do 
the operation of lithotomy in New York. . . . He was one of the first in this country 
to limit his work to surgery. In addition, being an accomplished obstetrician, he con- 
tinued his interest in this branch. Jones became surgeon to the American troops during 
the French and Indian War, earned great fame, so much so that when Baron Dieskau 
was wounded and captured at Lake George, he pleaded to be put under Dr. Jones’ care. 
When King’s College (now Columbia University) was organized in 1768 Dr. Jones was 
appointed professor of surgery. He also lectured on obstetrics. In 1775, he published 
‘Plain Remarks Upon Wounds and Fractures.’ It was reprinted in 1776. This was the 
first American book on surgery. . . . When the British army took possession of New 
York, Dr. Jones left the city. For a while he had a seat in the State Senate, then he 
entered the medical department of the army. III health compelled him to return to civil 
duty. He went to Philadelphia, found relief from the asthma there, and became a per- 
manent resident in 1779. The next year he succeeded Dr. John Redman as one of the 
physicians of the Pennsylvania Hospital. He was the first president of the humane 
society, a consulting physician of the Philadelphia Dispensary, and, in 1786, was elected 
the first vice-president of the College of Physicians of Philadelphia, which office he occu- 
pied until his death. Dr. Jones was a friend and physician to Benjamin Franklin and 
attended him in his last illness. In 1790 he went to New York to consult in the case of 
George Washington, and was later his family physician in Philadelphia. Dr. Jones died 
in 1791.” (T. S. W., Am. J. Surg., 16: 123, 1932.) 
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An Enterotomy-Colotomy Decompressor for 
the Treatment of Intestinal Obstruction 


JosepH HopceE, m.p., Spartanburg, South Carolina 


INCE intestinal obstruction is a frequent 
S surgical finding, it is desirable and a neces- 
sary part of the surgical armamentarium to 
have available a relatively non-traumatic in- 
strument that will successfully decompress dis- 
tended, obstructed loops of bowel. It is exceed- 
ingly difficult to thread segments of intestines 
on the available suction decompressors used in 
intestinal obstruction. The surface suction area 
on the conventional suction tip rarely exceeds 
4 inches; thus the degree and rapidity of ab- 
sorption is governed not only by these factors 
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but also by the size of the perforation in the 
suction tip. The size of the perforation and the 
amount of suction surface is directly propor- 
tional to the evacuation of intestinal contents 
and ultimate decompression of the involved 
portions of small or large intestines. 

In order to treat conditions incident to intes- 
tinal obstruction with greater facility and 
success, It was decided that intestinal aspira- 
tion with a larger suction tip was necessary. 

After considerable experimentation, the suc- 
tion apparatus finally devised consists of a large 


Fic. 1. The outer and inner tubes of the decompressor 
are engaged. The handle of the stopcock is in the neutral 
position. 


Fic. 2. Outer tube and inner tube of decompressor. By 
turning the outer tube in a counterclockwise direction 
the outer tube is disengaged from the inner tube. 


Fic. 3. Decompression of the distal segment of intestine. 
Aspiration and evacuation of contents from the distal 
segment of the intestine can be achieved by turning the 
handle of the stopcock clockwise and parallel to the 
shaft of the inner tube which receives the rubber tubing 
leading from the wall suction. An arrow indicates the 
site of attachment of the rubber suction tubing and the 
direction of suction from the distal segment of intestine. 


Fic. 4. Decompression of the proximal segment of 
intestine. Aspiration and evacuation of contents from 
the proximal segments of the intestine can be done by 
turning the handle of the stopcock counterclockwise 
and parallel to the sidearm projecting from the inner 
tube. The arrow indicates the site of attachment to 
various tubes that may be passed up the proximal end 
of the intestine through the enterotomy site. Arrows 
indicate the direction of suction for decompressing the 
proximal segment of intestine. 
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Enterotomy-Colotomy Decompressor 


3¢ inch outer tube made of Monel metal which 
contains a small 14 inch tube of Monel. The 
distal 6 inch section of the outer tube is per- 
forated with numerous 342 inch holes spaced 
3¢ inch apart. (Fig. 1.) There is a large 44 inch 
hole in the center of the distal tip. The inner 
tube also has multiple holes in the wall as well 
as a distal opening. Four holes approximately 
19 inch from the threaded portion of the outer 
tube are placed there to offer some means of 
control over the amount of suction utilized. 
The length of the tube portion is 1934 inches, 
and is permanently attached to a special two- 
way stopcock so that the proximal loops of the 
intestine may be aspirated or irrigated. (Fig. 2.)* 


COMMENT 


The surgical decompressor may be sterilized 
by the same methods as other metal surgical 
instruments. Its advantages over the conven- 
tional suction tips are: 

1. There is a larger surface suction area with 
increased diameter of individual perforations 
which enhances the rapidity of evacuation of 
intestinal contents and allows a more complete 
decompression. 


* Instrument may be obtained from G. P. Pilling & 
Company, Philadelphia, Pa. 


2. The operator may thread larger segments 
of the bowel with less injury to the intestinal 
walls. Such trauma frequently occurs when 
great lengths of bowel are forced on a small 
tube. 

3. A longer inner suction tip affords the 
surgeon a dry field at greater depths in wounds 
of the abdomen, pelvis or chest. 

4. There is a two-way stopcock which not 
only gives the operator a means of decompress- 
ing the distal intestinal lumen but also provides 
a side arm to which the proximal end of various 
tubes for intestinal intubation may be attached 
in decompressing the proximal segments of 
bowel. This may be used for injecting anti- 
biotics, etc., or to aspirate intestinal contents 
for diagnostic and clinical studies. (Figs. 3 
and 4.) 


SUMMARY 


A new surgical suction instrument has been 
developed that will facilitate enterotomy or 
colotomy decompressions incident to intestinal 
obstruction. 

The inner suction tip has clinical application 
in the abdomen, chest or pelvis in maintaining 
a relatively bloodless field and affording expo- 
sure in the depths of wounds. 


a) 
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CASE REPORTS 


Gastric Carcinoma Occurring in a Gastrostomy 


James A. WEBB, M.D., STEWART WOLF, M.D. AND JOHN A. SCHILLING, M.D., 


Oklahoma City, Oklaboma 


From the Departments of Surgery and Medicine of the 
University of Oklaboma Medical Center, Oklaboma City, 
Oklaboma. 


T is rare that the physician has the oppor- 
I tunity to witness the development of gastric 
carcinoma in a patient whose stomach has been 
observed over a period of years. The report 
concerns a patient, Tom, with a permanent 
gastrostomy, who has been a subject of study 
for the past sixteen years and who is the mod- 
ern counterpart of William Beaumont’s famous 
patient, Alexis St. Martin [7]. 


CASE REPORT 


The patient (No. 250-329) was a seventy-four 
year old white man who was admitted to Uni- 
versity Hospital on September 19, 1956 with a 
complaint of bleeding from his gastrostomy for 
one month. Shortly after the onset of the bleeding 
a tumor mass developed which increased rapidly 
in size. It was of interest that the tumor developed 
in an area of the gastrostomy which had been 
the site of bleeding and ulceration many times 
during the previous years. The patient had fed 
himself through his gastrostomy for sixty-five 
years. When he was nine years old he had acci- 
dentally swallowed very hot clam chowder. A com- 
plete esophageal stricture developed which necessi- 
tated the gastrostomy. During the course of the 
operation he stopped breathing for a time and 
the procedure had to be completed rapidly with 
the result that the stoma was large and presented 
directly on to the abdominal wall. A binder was 
required to retain food and gastric contents. Later 
the stomach was forcefully everted by a fall on a 
football and the gastrostomy was enlarged sur- 
gically to permit reduction. This chain of un- 
fortunate events resulted in a gastrostomy which 
had a large collar of gastric mucosa on the surface 
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of the abdomen. (Fig. 1.) Past history and review 
of systems were not considered relevant to the 
present illness. 

It is pertinent, however, to describe the feeding 
regimen of this patient that permitted an adequate 
nutritional status over a period of sixty years. Food 
prepared by his devoted wife is chewed and ex- 
pectorated into a funnel in the wide open gas- 
trostomy. Certain liquids are poured into the 
funnel. When the cardiac and antral portions of 
the stomach are filled, a tight abdominal binder 
is applied and the patient remains for a period of 
time in a semirecumbent position. 

Physical examination revealed a small slender 
man weighing 102 pounds. He was mentally 
alert and did not appear ill. Blood pressure was 
110/70 mm. Hg. On the superior lateral aspect 
of the gastrostomy there was a well demarcated 
lobular tumor mass 4.0 cm. in diameter. (Fig. 2.) 
It was firm and did not involve the skin surround- 
ing the gastrostomy. The remainder of the physical 
examination was unremarkable. 

Laboratory data revealed the following: Hemo- 
globin, 9.4 gm. per cent; hematocrit, 32 per cent; 
white blood cells, 7,500 per cu. mm.; neutrophils, 
62 per cent; lymphocytes, 37 per cent; monocytes, 
1 per cent; bleeding time, eight seconds; clotting 
time, five minutes, forty-five seconds; blood urea 
nitrogen, 10 mg. per cent; total serum protein, 
5.4 gm. per cent with an albumin/globulin ratio 
of 1.7/1.0; CO. combining power, 32.6 mEq./L., 
potassium, 3.69 mEq./L., sodium, 160 mEq./L., 
and chloride, 112.2 mEq./L. On September 22, 
1956, 250 uc. of sodium phosphate were given 
intravenously in an anticubital vein. Counts 
were then taken over the tumor mass and the 
surrounding normal gastric mucosa at fifteen- 
minute intervals for two hours, and a final count 
at twenty-four hours. (Table 1.) 

On September 19, 1956, an incisional biopsy 
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Fic. 1. Appearance of gastrostomy several months 
before the development of the neoplasm. The grey 
area at 7 o'clock is the apparent site of the carcinoma. 


was performed which was interpreted by the 
pathologist as adenocarcinoma of the stomach. 
(Fig. 3.) On September 24, 1956, a wide local 
excision of the tumor was performed under local 
xylocaine anesthesia. 

At this time it was noted that the large gas- 
trostomy comprised most of the body of the 
stomach with a fairly large proximal fundic pouch 
and a smaller distal antral pouch. Following 
mobilization of the gastrostomy and body of the 
stomach, the local excision was carried out with a 
3 to 4 cm. margin of normal mucosa and gastric 
wall on all sides. 

The patient tolerated the surgery very well 
and was able to feed himself in the usual manner 
on the second postoperative day. He was dis- 
charged on the third postoperative day and at the 
time of this report (November, 1957) has no 
evidence of local recurrence. 


EARLIER STUDIES ON TOM 


Studies on Tom were begun in 1941 and led 
to numerous published reports [2-11]. It was 
possible to correlate blood flow through the 
mucosa with secretory and motor function and 
to document the stomach’s responses to numer- 
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Fic. 2. Gross appearance of carcinoma five weeks after 
it was first observed by the patient. 


ous pharmacodynamic agents including local 
irritants. It was found that by virtue of the 
thick investing layer of mucus, the delicate 
columnar cells of the gastric mucosa were far 


TABLE I 
RADIOACTIVITY AFTER INJECTION OF SODIUM 
PHOSPHATE * 
Counts per minute 
Time (hr.) 
Cancer Normal Mucosa 
4 8,000 8,200 
le 7,800 8,700 
34 7,200 7,200 
I 6,000 8,000 
144 8,600 7,600 
11,000 6,500 
2 11,000 7,500 
24 4,000 8,000 


* Radioactivity as measured by a thin-faced Geiger- 
Mueller tube after intravenous injection of 250 uc. 
of sodium phosphate. 


better protected against chemical irritation 
than was the skin of the forearm. Striking 
changes in gastric function were observed in 
response to meaningful events in the life situa- 
tion. It was possible to delineate two patterns 
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Fic. 3. Microscopic appearance of carcinoma showing 
transition from wound to neoplastic cells. 


of reaction to stress, one with generalized hypo- 
function of the stomach in terms of vascularity 
secretion and motor activity and the other 
characterized by hyperfunction of these indica- 
tors. Hypofunction was seen when Tom was 
dejected or overwhelmed and hyperfunction 
when he was angry, resentful, and meeting 
situations in a relatively aggressive fashion. 

Often during the course of the studies, small 
erosions and bleeding points were observed here 
and there on the exposed collar of mucous mem- 
brane. These gave no symptoms and healed 
within a matter of hours. Such lesions occurred 
much more readily when the mucous membrane 
was hyperemic engorged and hyperfunctioning. 
Under such circumstances even relatively minor 
trauma resulted in small breaks in the mucosa. 
One such lesion was exposed to the action of 
Tom’s own gastric juice for a period of four 
days. A small typical punched-out ulcer with a 
granulating base resulted. It was covered with 
a petrolatum dressing and within three days 
had healed completely leaving no trace even 
under examination with a dissecting micro- 
scope. It may be of significance that the car- 
cinoma occurred in the exposed collar of mucous 
membrane which was so often exposed to 
trauma of various sorts including the gauze 
binder which held Tom’s food in his stomach. 
The carcinoma developed on the opposite side 
of the exposed collar from the experimental 
ulcer, however. 


COMMENTS 


The etiology of the carcinoma in this pa- 
tient’s gastrostomy as well as carcinoma of the 
stomach in general, is not known. The findings 
in the case presented herein might be inter- 
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preted as implicating in some way local irrita- 
tive factors. The procedure chosen for treat- 
ment was simply wide excision of the tumor 
under local anesthesia. It was believed that 
this patient could not tolerate a subtotal or 
total gastrectomy which under other circum- 
stances would have been preferred. Tom only 
reluctantly agreed to the surgery which was 
performed and would not consider a procedure 
which robbed him of his gastrostomy and his 
long accustomed way of feeding himself. 

Efforts have been made in the past to detect 
carcinoma of the esophagus and stomach by 
radioactive phosphorus uptake studies [2]. Tom 
presented an excellent opportunity for such a 
study under direct visualization. The results, 
however, were rather disappointing because 
the uptake over the carcinoma was elevated 
for only a very brief period. This may be 
explained in part by the rather solid avascular 
nature of the neoplasm or the fact that the 
radioactive phosphorus was administered in- 
travenously. Apparently, phosphorus exchange 
in gastric carcinoma is very rapid as it is in 
some inflammatory lesions. The carcinoma in 
this case enlarged so rapidly in one month that 
it suggested an infectious granuloma. At 
twenty-four hours the uptake over the car- 
cinoma was less than half that of the normal 
mucosa. This experience does not encourage 
attempts to localize or detect primary and 
recurrent carcinoma blindly by means of a 
counter and tube passed through the esophagus 
into the stomach. 


SUMMARY 


A case of a patient who has served the public 
and the medical profession well in our efforts 
to understand gastric physiology has been 
presented briefly because of the development 
of carcinoma in his gastrostomy. He was 
treated by conservative local excision because 
of his age, physical condition and personality 
make-up. An excellent opportunity was af- 
forded to study radioactive phosphorus uptake 
In a gastric carcinoma under direct visualiza- 
tion. The findings did not suggest that the 
method is particularly useful for the detection 
of carcinoma in intact human stomachs. 


ADDENDUM 


At the time of this writing (fourteen months 
postoperatively) there has been no clinical 
evidence of local recurrence. Because the shape 
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“Samuel Bard, son of the physician John B. Bard who was the first one to report a 
case of extra-uterine pregnancy in America, was born in Philadelphia, April 1, 1742. 
When he was four years of age the family moved to New York. When fourteen years old, 
Samuel entered King’s College. In the fall of 1760 he sailed for Europe but was captured 
by a French privateer and taken to Bayonne where he was confined in the castle. Once 
he was released he proceeded to London. Recommended by Dr. Fothergill, he was ap- 
pointed to St. Thomas’ Hospital as assistant to Dr. Alexander Russell. Next he went to 
Edinburgh, graduating in 1765, with great honors. Dr. Bard returned to New York and 
began practice with his father. . . . Samuel had written his father from abroad that 
New York should have a medical college. After three years in New York he gained the 
cooperation of several physicians and in 1768 the school was opened and united to King’s 
College. Bard became professor of the theory and practice of physic. He was twenty- 
eight years old, the youngest man on the faculty. Bard was loyal to the Crown and when 
hostilities began in 1776 he moved to Shrewsbury, N. J. When the British captured and 
occupied New York Bard returned. He built a large and lucrative practice and soon 
became rich. Perhaps he remembered Fothergill’s words: ‘I crept over the backs of the 
poor into the pockets of the rich.’ After Washington was inaugurated and made New 
York his headquarters, Bard became his family physician. Doctor Bard became Dean 
of the Faculty. He was largely instrumental in the establishment of ‘The Society of the 
Hospital of the City of New York in America,’ in the establishment of the city library, 
and of the New York Dispensary. He retired from practice in 1798. In 1811 he was 
elected an associate fellow of the College of Physicians of Philadelphia. In 1816 the 
degree of Doctor of Laws was conferred upon him by Princeton College. In 1771 he pub- 
lished ‘An Inquiry into the Nature, Cause and Cure of Throat Distemper, as it is called 
by the Inhabitants of this City and Colony.’ . . . [He] wrote for midwives and young 
practitioners, ‘A Compendium of the Theory and Practice of Midwifery.’ . . . In 1811 
he published ‘A Guide to Young Shepherds,’ which for years was considered one of the 
best authorities on sheep breeding. Several fugitive essays by Bard are preserved in the 
American Medical and Philosophical Register, and The Transactions of the College of 
Physicians of Philadelphia contain several of his papers on yellow fever. In 1819 he wrote 
‘A Discourse on Medical Education.’ Samuel Bard died at Hyde Park, N. Y., on May 
25, 1821, in his ninetieth year.” (T. S. W., Am. J. Surg., 16: 336, 1932.) 
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Delayed Spontaneous Rupture of the 
Extensor Pollicis Longus Tendon 
Following Blunt Trauma 


LeRoy H. STAHLGREN, M.D. AND RoBertT J. Ruin, M.p., Philadelphia, Pennsylvania 


HE subcutaneous rupture of one or more 
Gente at the wrist is an uncommon 
entity. More commonly separation occurs at 
the periosteal insertion of the tendons or at 
their musculotendinous origins [1]. 

Spontaneous rupture of the extensor pollicis 
longus tendon was initially described in the late 
nineteenth century by German army physi- 
cians [g]. Their reports of so-called ‘‘drummer’s 
palsy,” found among inexperienced army 
drummers, was initially attributed to a focal 
neurological deficit. This was ultimately found 
to be caused by a spontaneous rupture of the 
extensor pollicis longus tendon which had been 
involved in a chronic tenosynovitis believed 
to be secondary to the prolonged trauma of 
long-standing mechanical irritation. 

The older American literature has also de- 
scribed spontaneous rupture of this tendon in 
tailors, carpenters and basket weavers [29]. 
Such ruptures are so rare that this entity is 
really not an occupational disease. 

Since a normal tendon generally will not 
rupture through its substance, the factors which 
facilitate such a separation are outlined [6,16]. 


SPONTANEOUS RUPTURE OF TENDON 


1. Post-traumatic 
A. Repeated minor injury, 1.e., delayed 
rupture associated with fractures at the 
wrist; chronic traumatic tenosynovitis 
(drummer’s palsy) 

. A single injury which impairs the 
strength of a tendon with resultant rup- 
ture at a later date 

11. Diseases of tendon 
A. Tuberculosis 
B. Rheumatoid arthritis 
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C. Syphilis, gonorrhea, typhoid 
Senility 
A. Often coupled with one of the afore- 
mentioned factors 


McMaster, in a detailed study on the rabbit 
tendon [13], demonstrated that delayed rupture 
of a tendon occurs after trauma if the tendon is 
ligated both above and below the site of injury. 
Injury without such ligation is not followed by 
separation of the tendon; neither does the 
tendon rupture when trauma is combined with 
tendon sheath ligation or with single ligation. 
Therefore, in the rabbit at least, McMaster 
has assumed that there must be some blood 
traversing the tendon. From this data it may 
be inferred that rupture of a tendon can occur 
after minimal trauma in a tendon weakened 
by disease, previous trauma or an aseptic ne- 
crosis resulting from vascular obstruction dur- 
ing previous injury. Many authors [6,8,11,14] 
believe that chronic tenosynovitis most fre- 
quently precedes rupture. This was noted in 
our patient. They have also stated that swell- 
ing, inflammation and aseptic necrosis predis- 
pose to rupture of the tendon after trivial 
trauma. 

Most reported cases of post-traumatic spon- 
taneous subcutaneous rupture of the tendon 
are associated with fractures or subluxations 
[4,5,10,12,14,15,17]. In these cases rupture has 
occurred in twelve days to seven years after 
injury, with most separations falling in the 
two- to seven-month interval [3]. Females 
appear to be affected more often than males. 
An incidence of one rupture occurring in 250 
Colles’ fractures has been reported [5]. 

Because our patient does not have an under- 
lying background of fracture or chronic tendon 
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Fic. 1. X-ray following rupture of the extensor pollicis longus tendon revealing 


normal bone structure of the wrist. 


Fic. 2. Four months’ postoperative result revealing thumb in nearly normal 


extension. 


disease it was thought to be of sufficient interest 
to be reported. Honigmann [8] has reported a 
similar case among twenty-four cases in the 
German literature, at least nineteen of which 
were associated with fractures or subluxations. 
Posch et al. [14] report one case not associated 
with fractures at the wrist. 

The tendon of the hand which is most apt 
to rupture in patients with rheumatoid arthritis 
is the extensor digitorum communis, usually 
to the last two or three digits [1,2,16]. The 
extensor pollicis longus tendon is most fre- 
quently associated with post-traumatic rup- 
tures. This may be due in part to its anatomical 
configuration [17]. This tendon is exposed to 
the surface as it courses obliquely, traveling in 
its own compartment in the dorsal carpal liga- 
ment. It forms the ulnar border of the anatomi- 
cal “snuff box” as it extends to insert into the 
base of the ungual phalanx of the thumb. In a 
large part the relative frequency of its rupture 
is probably due to its relation to the distal 
radius, the latter being most often involved in 
fractures at the wrist. 
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CASE REPORT 


W. M.., a thirty-seven year old mounted police- 
man, was admitted to the Philadelphia General 
Hospital on February 11, 1957, complaining that 
he could not “straighten” his left thumb. He 
stated that eleven months before he had been 
kicked on the back of his left wrist by a horse. At 
that time he was brought to the accident ward and 
was found to have marked swelling and tenderness 
involving the dorsum of the hand and wrist. There 
was no loss of motion of the thumb or fingers but 
movement of the wrist was painful. A fracture was 
suspected because of the marked swelling but this 
was not demonstrated by x-ray. A volar splint was 
applied, however, and the patient was instructed 
to return in three weeks for repeat x-ray to rule 
out carpal navicular fracture. These films were also 
normal. (Fig. 1.) No cortical cracking or roughening 
was shown. At the time the swelling and tender- 
ness had disappeared. Full range of motion of the 
wrist, fingers and thumb was possible without pain. 
The splint was discarded and the patient was per- 
mitted to return to work four weeks after the 
injury. 

He remained comfortable despite rigorous duty 
until December, 1956, nine months after injury 
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He noted then that the cold weather seemed to 
cause a return of the discomfort in his wrist. The 
pain and swelling reappeared and became so bother- 
some that he returned for outpatient medical care 
on December 27, 1956. He was advised to apply 
heat locally and to rest the extremity. The symp- 
toms grew worse, however. In late January he 
noted that movements of his left thumb had be- 
come “awkward.” The day before admission, 
while turning a page in a book, he heard a “snap” 
and found he could not extend his left thumb. 

On examination, the terminal phalanx of the left 
thumb was flexed and could not be actively 
extended. There was a palpable depression at 
the medial border of the anatomical “snuff box” 
where the tendon of the extensor pollicis longus 
can usually be easily felt. There was no tenderness 
and no sensory or other motor loss. 

Operation was performed on February 16, 1957, 
utilizing a pneumatic tourniquet. A transverse in- 
cision was made in the skin crease on the dorsum 
of the wrist and was curved distally through the 
anatomical “snuff box” as far as the mid-point 
of the first metacarpal. As the incision was deep- 
ened, the superficial cutaneous branches of the 
radial nerve were retracted. The dorsal carpal liga- 
ment was incised over the tunnel occupied by the 
extensor pollicis longus. The proximal end of the 
tendon was found to have retracted 2 to 3 cm. 
The end was bulbous and had become rather firmly 
adherent to the surrounding structures for a dis- 
tance of 1 cm. The tendon was freed and the por- 
tion which had been adherent was excised. The 
distal tendon was dissected free revealing a dis- 
traction between the two cut ends of 5 to 6 cm. 
There was no bony or ligamentous roughening seen 
in this area. 

A tendon graft was prepared by excising the left 
palmaris longus tendon with its tendon sheath. 
Two small transverse incisions were used for this 
purpose. An incision was placed along the ulnar 
side of the thumb. The distal end of the ruptured 
tendon was detached and the tendon graft in- 
serted. The insertion was accomplished by a single 
mattress suture of fine wire secured to the short 
fragment of tendon attachment which remained. 
The graft was threaded along the normal bed of 
the long thumb extensor and was secured to the 
proximal tendon by means of a single figure-of- 
eight suture of fine wire. During the repair the 
thumb and wrist were held in extension. The soft 
tissues were carefully closed over the tendon graft 
with, greatest attention to the proximal end of the 
“snuff box” where scar tissue existed. In this area 
normal tissue was pulled over the suture line. 

The thumb and wrist were splinted in extension 
for three weeks. Guarded exercises were then 
begun and after two weeks the splint was discarded 
and more vigorous physical therapy was instituted. 


Within four months of the repair the patient had 
regained normal function. (Fig. 2.) He was last 
seen one year after the operation at which time the 
thumb was capable of a completely normal range 
of motion. He has returned to his former job. 


COMMENTS 


Rupture of a tendon following non-pene- 
trating trauma is rare when it occurs without 
injury to the underlying bone, yet in this pa- 
tient the relation between the original direct 
blow over the tendon and its eventual rupture 
seem to be undeniable. The usual course is an 
injury to the underlying radius or carpal 
navicular producing a sharp edge over which 
the tendon must glide in its tight compartment. 
In this patient a fracture of the contiguous bone 
was adequately ruled out. In the absence of an 
obvious fracture, cortical roughening or crack- 
ing due to the blow could produce eventual 
separation of the tendon by attrition. This is 
the mechanism at fault when arthritic changes 
in the wrist joint are present. No evidence of 
such changes was found on x-ray or at opera- 
tion in this instance. 

It is conceivable that the severe blow from 
the horse’s hoof so damaged the tendon that 
exertion over a long period of time caused the 
rupture. While this patient’s occupation involv- 
ing long hours on horseback has not previously 
been incriminated as a form of chronic overuse 
of the thumb extensor tendons (such as occurs 
in drummer’s palsy, etc.), the chronic strain 
of the weakened tendon could have led to its 
rupture. The initial swelling of the tendon 
due to edema and hematoma formation could 
have been sufficient to produce ischemia with 
necrosis of the injured segment. 

Despite the initial recovery and return of 
function after three weeks of immobilization, 
continued overuse of the tendon caused a 
chronic tenosynovitis such as has been reported 
in “drummer’s palsy.”’ The return of local pain 
and tenderness preceded rupture by eight to 
ten weeks. During this period immobilization 
of the tendon probably would have prevented 
its separation. 

This experience has taught us to respect non- 
penetrating soft tissue injuries when tendons 
are involved. The extremity should be im- 
mobilized. Swelling should be controlled by 
such measures as elevation of the part and 
drainage of hematoma if present. Tight dress- 
ings should be avoided. Upon return of func- 
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tion, if local signs of inflammation reappear, the 
injured extremity should be reimmobilized and 
a prolonged period of rest planned. 

If the tendon ruptures despite these meas- 
ures, operative repair will give excellent results. 
The damaged tendon ends should be excised 
and a tendon graft inserted. End-to-end suture 
of the divided tendons is not feasible. 


SUMMARY 


A case history is reported of spontaneous 
rupture of the extensor pollicis longus tendon 
eleven months after blunt trauma to the wrist. 
There were no associated fractures of underly- 
ing bones or arthritic changes to account for 
the rupture. It is postulated that the tendon 
was weakened due to impairment of its blood 
supply and that it subsequently separated due 
to chronic overuse. It is recommended that 
blunt trauma to tendons should be treated 
more aggressively than at present with such 
measures as immobilization and elevation in 
order to avoid local swelling and ischemia. 

This patient was successfully treated by 
means of a tendon graft. Tendon ruptures are 
briefly reviewed. 
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ee problems of chylothorax and chylous 
ascites, whether of traumatic or non- 
traumatic origin, are unusual in the lives of 
most physicians. Apparently, however, these 
conditions are increasing in frequency due to 
automobile injuries, on the one hand, and to 
new surgical operations in the region of the 
thoracic duct, on the other hand. In recent 
decades various investigators have been able to 
describe and classify various types and etiolo- 
gies of these manifestations of disease. Others 
have made significant contributions in the 
therapy of these difficult problems. Some cases, 
however, remain of obscure origin and are 
resistant to modern methods of treatment. The 
following is a report of such a case. It was 
referred to by Loe in his discussion of Brewer’s 
paper, but has not been reported in detail 


before [1]. 


CASE REPORT 


The patient, a thirty-seven year old white, mar- 
ried poultry laborer, was referred to the King 
County Hospital for evaluation of bilateral chylo- 
thorax and chylous ascites. He dated the onset of 
his illness to the spring of 1954. At that time he 
noted malaise, weakness, some dyspnea and 
muscle wasting with no weight loss. There was a 
history of mild trauma to his back, but he could 
not definitely date its occurrence to before or after 
the onset of the aforementioned symptoms. It was 
of such a mild character that he did not stop work- 
ing on the day it occurred. During the summer 
dyspnea gradually increased in severity until 
October, 1954, when incapacity caused him to see 
his private physician. During the next two months 
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there was progressive symptomatology. Early in 
December, 1954, both thoracentesis and para- 
centesis produced milky fluid. 

The only other remarkable item in the history 
was the presence of an edematous left hand and 
forearm since birth which was otherwise normal in 
development and function. He was admitted to 
the King County Hospital on December 14, 1954. 

Physical examination revealed that the blood 
pressure was 125/85 mm. Hg; pulse, 80; respira- 
tions, 20: and temperature, 98.6°F. The head, eyes, 
ears, nose and throat were negative for abnormali- 
ties. The thyroid was normal in size and consistency 
and there were no masses or nodes. The chest was 
barrel-shaped. There was dullness to percussion 
posteriorly on the right and to the level of the fifth 
rib, and less high on the left. Breath sounds in 
these areas were very distant. Examination of the 
heart revealed no abnormalities. The abdomen 
was markedly protuberant, with diastasis recti and 
fluid wave present. No organs or masses were noted, 
and there was no tenderness. Rectal examination 
was negative and the genitalia were normal. 

The left forearm and hand were swollen and 
pitted to finger pressure. 

Laboratory studies gave the following results: 
The Kline test was negative, as was urinalysis. 
The hematocrit was 47 per cent and the white 
blood count was 9,700 per cu. mm. The differential 
blood count showed a mild shift to the left. Total 
protein was 5.6 gm. per cent and albumin, 3.2 gm. 
per cent. Prothrombin time was normal; cephalin 
flocculation, bromsulphalein® and alkaline phospha- 
tase tests were all normal. Total cholesterol was 
146 mg. per cent. Stool guaiac was negative. 

Studies on aspirated fluid varied slightly from 
time to time, but these findings are representative: 
specific gravity, 1.017; 600 red blood cells; 20 white 
blood cells; total protein, 2.6 gm. per cent; albumin, 
1.4 gm. per cent. Culture was negative for routine 
organisms, acid-fast bacilli and fungi. Smears of 
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the sediment were negative for malignant cells. On 
fat droplet staining, “‘dried sample appears to be 
all fat.” The total fat by weight was 3.4 per cent. 

Chest x-rays showed bilateral hydrothorax 
greater in the right side of the chest than the left, 
and an elevated diaphragm. Films taken after 
thoracentesis showed no evidence of pulmonary 
disease. Upper gastrointestinal series, intravenous 
pyelogram, barium enema, and left subclavian 
venogram were all negative. 

Table 1 is the record of the numerous aspirations 
from both the pleural and peritoneal cavities. 

At the first operation, on January 10, 1955, ex- 
ploratory laparotomy was performed. The following 
description is taken from the operative report: 

““A measured 2000 cc. of milky fluid was aspi- 
rated from the peritoneal cavity. The peritoneal 
serosal surfaces in general were smooth and glisten- 
ing. The liver, gallbladder, stomach, esophageal 
hiatus, spleen, kidney, inguinal regions, pancreas, 
small and large bowel were all within normal limits. 
Interspersed on the peritoneal surfaces on the poste- 
rior abdominal wall were several small bleb-like 
sacs, which were white in appearance. On breaking 
these saccules, a white fluid like that present in the 
peritoneal cavity was seen to exude. Preopera- 
tively, and during the procedure, methylene blue 
had been inserted into the stomach by means of a 
gastric tube, and during the procedure 20 cc. of the 
dye was also injected into the jejunum. Although 
the lymphatic drainage of the small bowel was 
readily seen on the small bowel serosa, particularly 
in the upper small bowel, there was no bluish dis- 
coloration of these lymphatics or of the peritoneal 
cavity during the exploration. The retroperitoneal 
tissues were markedly thickened, and gave the im- 
pression that a retroperitoneal mass was present. 
However, on cutting the tissue for biopsy purposes, 
the tissue appeared only to be rather firm fibrous 
tissue with an excessive amount of fat present 
within it. This marked thickening was particularly 
noticeable from about the level of the ligament of 
Treitz down to about the level of bifurcation of the 
aorta. The lesser peritoneal sac was explored but 
nothing of import was seen. The microscopic report 
of the biopsy of the retroperitoneal tissue showed: 
‘fibro-fatty tissue showing mild chronic inflamma- 
tion and dilated vascular channels. Some of the 
latter may represent lymphatics, although this is 
not demonstrable with certainty.’ ” 

At the second operation, on February 1, 1955, 
right thoracotomy was performed and 1,500 cc. of 
milky fluid was aspirated. In the region of the 
azygos vein superiorly was a small bleb containing 
milky fluid. No sign of persistent leakage of chyle 
was seen. The thoracic duct was not visualized. All 
of the tissues from the vertebral bodies to the 
thoracic aorta were encompassed with a suture of 
No. 2-0 silk. The right phrenic nerve was crushed. 


From this time on (Table 1) no chyle was aspi- 
rated from the right thorax. 

At the third operation, on February 24th, left 
thoracotomy was performed with transdiaphrag- 
matic explorations of the region of the cisterna 
chyli. The thoracic duct and cisterna chyli were not 


TABLE 1 
RECORD OF PARACENTESES AND THORACENTESES IN THE 
AUTHORS’ PATIENT 


Thoracentesis 
| Right | Left 
(cc.) | (cc.) 
12/14/54 (Admitted to 
2000 3000 | ......--. 
3000 
1/10/55 (Day of lapa- | 
2/1/55 (Right thoracot- | 
omy, ligation on right 
2/24/55 (Left thoracot- 
4/16/55 (Autopsy)*...| 2500 (Chy- | 1000 (Did | 1500 (Did 
lous fluid) not appear| not appear 
to be to be 
chylous chylous 
fluid) fluid) 


* Patient died on same day. 


visualized. The tissue in this area was ligated. The 
dome of the pleural cavity was explored and found 
to be negative. 

From this time on (Table 1) no significant amount 
of chyle was aspirated from the left side of the 
chest, but the rate of accumulation of ascitic fluid 
seemed to increase. 

At the fourth operation, on March 25, 1955, 
exploratory laparotomy was again performed. The 
region of the cisterna chyli was again explored with 
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no evidence of a duct being found. “‘ Direct sky- 
blue” dye was injected into the muscularis and 
submucosa of the jejunum at the onset of the 
procedure but it showed no sign of collecting in any 
structure resembling a duct. 

The patient’s course following this procedure was 
progressively downhill and on April 16, 1955, after 
a short period of respiratory difficulty, he quietly 
died. 

The postmortem examination was performed on 
the day of his death. The left pleural cavity con- 
tained 1.5 L. and the right, 1 L. of pink-amber fluid 
which did not appear to be chyle. The sutures which 
had been placed at the second and third operations 
were found, but there was no evidence of the 
thoracic duct in the region of the upper abdomen, 
posterior mediastinum, or in the neck. At the junc- 
tion of the left subclavian vein and internal jugular 
veins a few fragile vessels entered but none of these 
could be construed as thoracic duct. There was no 
evidence of a right thoracic duct. The right and 
left subclavian veins were opened. There was no 
thrombosis. 

The abdominal findings were the same as those 
noted at the first and fourth operations except that 
they had advanced with more marked thickening 
of the retroperitoneal structures, the mesentery 
and the wall of the small bowel. 

Microscopic examination of the retroperitoneal 
tissue was the same as that of the biopsy at the 
first laparotomy. 

- Sections of the small bowel were interpreted as 
showing chronic lymph stasis. Sections of the liver 
showed widening of the spaces between the liver 
cells. Lung sections showed details of recent bron- 
chopneumonia with dilatation of lymphatic chan- 
nels along vascular or bronchial walls. 

Final summary of the autopsy listed chylous 
ascites and bilateral chylothorax of undetermined 
etiology. Bronchopneumonia was regarded as the 
terminal factor in the patient’s death. 


COMMENTS 


This case represents an unusual variant of 
the problems of bilateral chylothorax and chy- 
lous ascites. Its etiology remains obscure. The 
possibility that trauma may have been impor- 
tant must be considered; however, its role his- 
torically was vague, and at postmortem exami- 
nation one might expect to find some remnant 
of duct above or below the site of the trauma. 
The slow initial rate of fluid accumulation 
would also argue against a traumatic beginning. 

The presence of the edematous left forearm 
and hand since birth suggested an unusual con- 
genital anomaly, but this can remain only an 
intriguing conjecture based on the surgical and 
postmortem findings. 
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The cessation of the chylothorax following 
the transthoracic ligation of the structure in 
the posterior inferior mediastinum is an inter- 
esting aspect. Whether this was a result of 
ligation of major thoracic ducts or of many 
small lymphatic channels could not be deter- 
mined, but the latter possibility appears most 
likely. 

In reviewing the literature, the only similar 
case supported by autopsy would appear to be 
that of Griffith [2]. His patient also had bi- 
lateral chylothorax and chylous ascites for 
which no etiology could be determined. Careful 
dissection at postmortem examination, revealed 
no trace of a thoracic duct. It should be noted 
that in some cases in which malignancy ap- 
peared to be the cause of chylothorax and 
chylous ascites, the thoracic duct has not been 
found at autopsy [3-6]. 

Mason has classified some 118 cases of non- 
traumatic chylothorax; he included several 
cases from Wallis and Scholberg and from 
Yater [6-8]. The headings he used were: 
tuberculosis, carcinoma, lymphosarcoma, other 
tumors, vascular thrombosis, and miscellane- 
ous. He was aware of Griffith’s case but failed 
to classify it. Perhaps another category should 
be used—idiopathic—so that Griffith’s case 
and the one reported herein may be included. 

Chyle may be found in the pleural and peri- 
toneal cavities secondary to trauma or to a 
variety of conditions as outlined by Mason. 
Whittlesey has listed the following causes as 
pertaining particularly to childhood: “(1) en- 
largement of mediastinal nodes by tuberculosis, 
Hodgkin’s disease, etc., (2) miscellaneous new 
growths within the mediastinum, (3) filariasis, 
(4) bilharziasis, (5) trauma, (6) in association 
with an acute abdomen, (7) as a result of 
direct surgical trauma to the thoracic duct or 
cysterna chyli. In addition, there is the distinct 
possibility of, (8) congenital maldevelopment 
of the central or peripheral lymphatics, wherein 
a stenosis or atresia of these structures may 
well give rise to accumulation of chyle within 
the body cavities early in infancy [g].’’ Many 
of these also apply to the adult [10-72]. 

While one cannot differentiate etiologically, 
chylous ascites and chylothorax from those 
cases in which they occur together, for inter- 
est’s sake, the English literature has been 
reviewed for cases of the latter type. 

In 1911, Wallis and Scholberg presented a 
comprehensive survey of chylous and pseudo- 
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TABLE II 
SUMMARY OF CASES OF COINCIDENT CHYLOTHORAX AND CHYLOUS ASCITES (FROM WALLIS AND 
SCHOLBERG, IQII [7]) 


Chylothorax 


| 
Author Etiology Age | (Unilateral Condition of Duct Course 
or Bilateral) 
| 
Rokitansky, 1865............. “*Morbus cordis” 65 | Bilateral Obstructed and dilated | Death 
err Fractured ribs, trau-| 50 | Right Questionable | Death 
matic 
Reichenbach, 1891............ Lymphosarcoma 58 | Right Questionable Death 
a Carcinoma of stom-| 67 | Questionable| Thrombosis of left subclavian} Death 
ach side vein 
Leydhecker, 1893............. Carcinoma of pylorus| 39 | Bilateral Duct infiltrated with growth | Death 
Carcinoma of pylorus} 54 | Right Thrombosis of left subclavian} Death 
vein, duct dilated 
Carcinoma of ovary | 47 | Bilateral Duct obstructed by metas- | Death 
tasis 
Lenhartz, 1895............... Peritoneal carcinoma Left Duct infiltrated by growth | Death 
Corselli and Frisco, 1896....... Retroperitoneal sar- Bilateral Duct not obstructed Death 
coma 
Corselli and Frisco, 1896....... Carcinoma, primary | 24 | Bilateral Not mentioned | Death 
(questionable) | 
ae Cirrhosis of liver, 61 | Left Not mentioned Death 
trauma 
a eae Carcinoma of ovary Questionable| Obstructed in region of cis- | Death 
side terna chyli 
Mackie Whyte, 1897.......... Questionable tuber-| 21 | Bilateral Obstructed in neck by en-| Death 
culosis larged glands 
Michelli and Mattirolo, 1900 Questionable chronic | Bilateral Not mentioned Death 
peritonitis 
Michelli and Mattirolo, 1900. . .| Undetermined .... | Bilateral Not mentioned Death 
Tuberculosis 38 | Bilateral Duct normal | Death 
Undetermined Adult | Questionable} Questionable Cure 
side 
Menetier and Gauckler, 1902...| Carcinoma of stom-| 53 | Bilateral Thrombosis of subclavian Death 
ach vein, duct involved with 
metastasis 
Achard and Laubry, 1902f..... Cirrhosis of liver 44 | Right Normal Death 
Cirrhosis of liver ... | Right Questionable tuberculosis of | Death 
thoracic duct, enlarged cer- 
vical nodes 
Carcinoma of liver 25 | Left Cisterna involved with Death 
growth 
Lymphosarcoma 51 | Bilateral Not mentioned | Death 
Zorab and Daw, 1904......... Sarcoma 35 | Bilateral Not mentioned | Death 
Lymphosarcoma 35 | Questionable} Not mentioned Death 
side 
Tuberculosis .... | Right Not mentioned Death 
Leschtschinski, 1907.......... Carcinoma of pan- 57 | Left Obstructed by thrombus at | Death 
creas level of hiatus 
Lymphosarcoma 59 | Right Duct obstructed throughout | Death 
its length 
Questionable lym- 26 | Right Duct normal Death 


phadenoma 


* See text. 
+t Doubtful case. 
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TABLE 


III 


SUMMARY OF OTHER COLLECTED CASES OF COINCIDENT CHYLOTHORAX AND CHYLOUS ASCITES* 


Author 


Etiology 


Shaw, 1899 [73] ....... 


Outland, 1916 [3] 


Gordinier, 1920 [14].... 


Coley, 1924 [4] 
Ruddell, 1927 [5] 
Lyter, 1927 [15] 
Cohn, 1931 [16] 


Fletcher, 1932 [17]..... 


Heppner, 1934 [78] and 


Brown, 1937 [19] 
Harrell, 1939 [20] 


Little, 1942 [27] 


Bauer, 1946 [22] 


Griffith, 1948 [2]....... 


Palken and Weller, 


1951 [23] 
Blood and Fairchild, 


1953 [24] 
Mason, 1953 [6] 


Fernandes et al., 1955 
[25] 

Brewer (Case v), 1955 
[1] 

Brewer (Case v1) 


Brewer (Case xv) 


Brewer (Case xv1) 


Brewer (Case xvil).... 
Brewer (Case xvii)... . 
Listerud et al., 1956.... 


Lymphoma 


Carcinoma of stom- 
ach 

Obscure, question- 
able [uetic 

Lymphoma 


Probably tuberculo- 
sis 

Questionable carci- 
noma of testis 

Lymphoma 


Questionable carci- 
noma of gastroin- 
testinal tract 
Trauma 


Carcinoma of stom- 
ach 

Idiopathic thrombo- 
sis of subclavian 
vein 


Thrombosis of left 
subclavian vein 


| Undetermined 


Thrombosis of left 
subclavian vein 
Undetermined (in- 
fant) 
Reticulum sarcoma 


Undetermined (new- 
born) 
Undetermined 


| Retroperitoneal 
neurofibroma 


| Undetermined 


| Undetermined 


| 


| Lymphosarcoma 
Lymphosarcoma 
Undetermined 


| 


| 
| 


} 


} 
| 
| 


| 


| 


Chylothorax 
(Unilateral 
or Bilateral) 


Comments 


Bilateral 
| 


Left 


| Bilateral 


Right 
Bilateral 


Left 


Questionable 


Bilateral 


Bilateral 
Bilateral 


Left 


Bilateral 
Bilateral 
Right 
Right 
Bilateral 


Right 


Questionable 


bilateral 
Left 


Questionable 
bilateral 
Questionable 
bilateral, 
also weeped 
chyle from 
thigh 
Questionable 
Questionable 
Bilateral 


| | 
| Condition of Duct | Course 
| | 


Patent, thrombus at | Death 
orifice into subcla- 
vian vein 

Duct not found at 
autopsy 


Questionable 


Death 


Cure 


| Not found at autopsy| Death 


| Not found at autopsy} Death 


| Not discussed in re- | Death 

| port | 
Not discussed in re- | Death 
port 

Not discussed in re- 


| Death 
port | 


Rent in duct 25 cm. | Death 
above cisterna | 

Duct patent, but ob- | Death 
structed in neck 

Not known | Unim- 

| proved 


Patent throughout, | Death 
but at its orifice 
Duct not found at 
autopsy 
Patent except at out- 
let 


Questionable 


Death 
Death 
Cure 


Duct not found at Death 


autopsy 
Questionable 


| Cured 


| Unim- 
proved 
Cure 


Questionable 


Obstructed by tumor 


Undetermined 


Undetermined, di- 
lated retroperito- 
neal lymph channels 


Undetermined 

Undetermined 

Duct not found at 
autopsy | 


Treated by aspira- 
tion 

Relieved for short 
time by x-radiation 


Progressively dete- 
riorated but alive; 
treated with intra- 
venous chyle 


Treated with aspira- 
tion and low fat diet 


Treated by aspira- 
tion 

Treated by aspira- 
tion 

Treated by anasto- 
mosis of duct to 
vein at level of 
cisterna 


X-ray failure 
X-ray failure 


* Not included in review by Wallis and Scholberg, 1911 [7 


]. 


Nore: Not all of the thirty-three patients with both chylothorax and chylous ascites, collected by Nix, Albert, 
Dugas and Wendt in 1957 [33] are included in this table. 
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chylous ascites and in this article some twenty- 
eight cases are found [7]. Table 11 summarizes 
these cases. All but one of these patients died; 
that patient received fifty-nine paracenteses in 
about two year’s time with the removal of some 
700 L. of fluid. The diagnosis was never 
established. 

In addition, some twenty-four other cases, 
including the one in this report, have been 
reviewed and the pertinent findings are tabu- 
lated in Table ur. Only seven of these patients 
were still alive at the time their cases were 
reported, and only four were apparently cured. 

The finding that in some cases the only 
obstruction to the flow of chyle is found at the 
orifice of the thoracic duct into the subclavian 
vein is confusing, for most cases of traumatic 
chylothorax are cured by ligation of the duct 
below the site of rupture and experimentally 
the thoracic duct may be ligated without the 
production of chylous effusions [26]. 


THERAPY 


This report is not meant to be a complete 
discussion of the therapy of thoracic duct 
lesions; however, a few lines are in order re- 
garding this aspect of the subject. Before 1946, 
the common practice was to aspirate the chyle 
from the chest or abdomen as its accumulation 
became distressing. Low fat, high protein diets, 
x-ray therapy, and phrenic nerve crush were all 
used in generally unsuccessful attempts to cure. 
Little, Harrison and Blalock reported the 
successful infusion of aspirated chyle [21]. 
Whitcomb and Scoville, and others, have re- 
ported instances of sudden death during the 
infusion of chyle and during recent years this 
technic has largely been abandoned [27-29]. 

In 1946, Loe [30] described the first case of 
chylothorax cured by ligation of the thoracic 
duct. In 1948, Lampson [31], reported the first 
successful transthoracic ligation of the duct for 
traumatic chylothorax. Brewer’s comprehen- 
sive article [1] on the surgical management of 
thoracic duct lesions probably represents the 
most extensive experience in this field and the 
perusal of his paper is recommended to the 
reader. The use of lipophilic dyes in the diagno- 
sis and treatment of these problems appears to 
be a valuable adjunct [32]. These authors also 
pointed out that ligation of the thoracic duct 
just above the diaphragm on the right will 
cure the majority of patients when the leak 
is above that point. Hence, such ligation will 
cure most cases of traumatic chylothorax. The 
recent comprehensive article by Nix, Albert, 


Bilateral Chylothorax and Chylous Ascites 


Dugas and Wendt in 1957 [33], reviewing 
302 cases of chylothorax and/or chylous ascites, 
came to a similar conclusion, in that seventeen 
of nineteen of the patients with traumatic 
chylothorax were cured by ligation of the 
thoracic duct. In 1957, Giordano [34] also came 
to the same conclusion on the basis of experi- 
ments on dogs. However, Nix et al. concluded 
that a definitive therapy for chylous ascites is 
yet to be developed. On the other hand, Brewer 
[1] reported one case of chylous ascites success- 
fully treated by anastomosis of (1) an afferent 
duct going to the cisterna chyli to (2) the 
hemiazygos vein 

Nix et al. also pointed out that the incidence 
of chylothorax and chylous ascites is rising 
with the increase in such procedures as aortic 
grafts, cardiovascular surgery, and hepatic 
and pancreatic resections. In line with this 
observation, the recent report by Gaspar and 
Secrest in 1957 [35], of a case of chylothorax fol- 
lowing translumbar aortography is of interest. 

Chylous effusions are relatively rare in in- 
fants. In 1957, Feinerman, Burke, and Olsen 
[36] collected twenty-three cases from the 
literature and described two of their own. One 
of their patients died but the other was cured 
after one thoracentesis. Seaman [37] described 
a technic for elevating a disc of pleura about 
the site of the duct-to-pleura fistula and over- 
sewing it. More recently Stranahan, Alley, 
Kausel, and Recue [38] have described a 
method of thoracic ductography and presented 
three cases in which its use was beneficial. 
Maurer [39] has reported the successful removal 
of the mediastinal thoracic duct for benign 
tumor with simple ligation of the superior and 
inferior ends of the duct. 

Many articles in the literature describe chylo- 
thorax, others describe chylous ascites; how- 
ever, the combination of the two is rare. Even 
rarer is the combination of bilateral chylo- 
thorax with chylous ascites. Such a “three 
cavity” chylous effusion was present in our 
case. In the report of Nix et al., there were four 
cases of their own which involved both chest 
and abdomen, but none was a “three cavity” 
involvement. 


CONCLUSIONS 


1. A survey of the literature indicates that 
most cases of traumatic chylothorax will be 
cured by (1) spontaneous closure of the leak 
within the thorax, (2) surgical closure or duct- 
to-vein anastomosis, or (3) ligation of the duct 
just above the diaphragm. In our patient, 
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and chylous ascites with extensive malignant 
involvement of the thoracic duct. J. Florida 
M. A., 19: 204, 1932. 

. Heppner, G. J. Bilateral chylothorax and chylo- 
peritoneum. J. A. M. A., 102: 1294, 1934. 

. Brown, A. L. Traumatic rupture of the thoracic 
duct with bilateral chylothorax and chylous 
ascites. Arch. Surg., 34: 120, 1937. 

. Harre.i, G. T., Street, D. M. and Rieser, R. 
Chylothorax and chylous ascites. J. Lab. & 
Clin. Med., 24: 1045, 1939. 

. Lirtte, J. M., Harrison, C. and Bratock, A. 
Chylothorax and chyloperitoneum. Surgery, 11: 
302, 1942. 

. Bauer, J. T. A case of chylothorax and chylous 
ascites with a review of lesions of the thoracic 
duct. Bull. Ayer Clin. Lab., Pennsylvania Hosp., 
3: 483, 1946. 

. Pacxen, M. and WELLER, R. W. Chylothorax and 


bilateral ligation in the region of the duct 
just above the diaphragm did relieve the 
chylothorax. 

2. In the rare instances of combined chylo- 
thorax and chylous ascites, idiopathic or con- 
génital in origin, such ligations do not relieve 
the chylous ascites or may make it worse. 
These cases still present a difficult and un- 
solved problem in surgical therapy. 
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Basal Cell Carcinoma in Children 


HaArRo_p L. STEIN, M.p., Los Angeles, California, AND GEORGE V. WEBSTER, M.D., Pasadena, California 
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Angeles, California. 


geneva tumors of epithelial origin are 
uncommon during childhood as com- 
pared to tumors of mesenchymal origin. Sar- 
coma accounts for 97 per cent of malignant 
tumors in children but only 10 per cent of adult 
malignancies [6]. Ewing, quoted by Anderson 
[3], stated ‘‘that the sharp decline in the inci- 
dence of malignant tumors which are charac- 
teristic of childhood in the pre-sexual period, 
eight to fifteen years, is a fact of fundamental, 
biologic importance, suggesting that the causa- 
tive factors of infancy have exhausted them- 
selves and that, thereafter, new conditions of 
origin, new types of tumors may be expected, 
and precocious cases of adult tumors may begin 
to appear.” 

The occurrence of basal cell carcinoma in 
children is uncommon. In order to give an idea 
of its reported incidence, the following statis- 
tics are presented. The California Tumor Regis- 
try for the years 1942 through 1954, reporting 
on over 75,000 cases of malignant tumors of all 
types, stated that only 0.4 per cent of malig- 
nant skin tumors occur in those under fifteen 
years of age. For the year 1954, of 899 cases of 
basal cell carcinoma, only nine occurred in pa- 
tients under fifteen. Memorial Hospital, New 
York, New York [4], in a study of 506 cases of 
cancer in childhood over a twenty-five year 
period, reported three malignancies involving 
the skin without mention as to type. In a sur- 
vey over a thirty-year period at the Barnard 
Free Skin and Cancer Hospital, St. Louis, 
Missouri, Hall’s [5] youngest patient with a 
basal cell carcinoma was twenty-two years old. 
Scharnagel and Pack [ro], in a review of 1,374 
patients with basal cell carcinoma at Memorial 
Hospital, New York, found the youngest pa- 
tient to be seventeen years of age. Only 1.5 per 
cent were less than thirty years of age. These 


445 


author’s reported the case of a basal cell car- 
cinoma on the chest of a five year old child 
following roentgen therapy over the thorax for 
treatment of a thymoma. There have been 
sporadic reports of spontaneous basal cell car- 
cinoma occurring in children. Reye [8] reported 


* 


Fic. 1. Case 1. Basal cell carcinoma of nose. 


a basal cell carcinoma in the nasolabial furrow 
occurring in a five year old girl; Sewell [9] re- 
ported one involving the scalp of a thirteen 
year old girl. 

Herewith are presented three cases of basal 
cell carcinoma occurring in children under 
fifteen years of age. 


CASE REPORTS 


Case 1. S. J. was an eleven year old girl who 
had a discoloration of the right ala since she was 
six weeks of age. (Fig. 1.) At five years, this area 
enlarged and was treated with a course of radium 
over a two-month period. One year before the 
writing of this report, skin planing was attempted 
by a dermatologist and finally a biopsy was per- 
formed; the tissue report was basal cell carcinoma. 
(Fig. 2.) The patient was referred to this office 
and under general anesthesia the lesion was widely 
excised and a full thickness postauricular skin 
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Fic. 2. Case 1. Photomicrograph of basal cell carcinoma. 
Original magnification X 200. 


graft applied to the defect. Pathological report 
showed typical basal cell carcinoma excised with 
adequate margins. The patient has had no recur- 
rence of the disease for the previous eight months 
and has a good cosmetic result. 


Case. J. R., a fourteen year old boy, noted 
a lesion on the center of his forehead approxi- 
mately one year before the writing of this report. 
Biopsy of this lesion was reported as basal cell 
carcinoma. Under local anesthesia, he had a wide 
excision of the tumor and primary closure of the 
incision. Permanent tissue sections confirmed the 
diagnosis and wide clearance of the tumor. Follow- 
up examination at the end of one year revealed 
no recurrence of disease. 


Case ut. S. B. was a fourteen year old school- 
girl who noted a crusted lesion on the left side of 
the philtrum of six months’ duration. Because of 
the indolence of this lesion, an excision biopsy was 
performed and reported as basal cell carcinoma 
with margins cleared. There has been no recur- 
rence of the tumor for the previous eighteen 
months. 


COMMENTS 


Basal cell carcinoma in young adults is not 
uncommon. In a study of 8,000 skin lesions of 


soldiers recetved at the Army Institute of 
Pathology for histologic review, 1,500 of these 
were basal cell carcinomas. Approximately 
12 per cent of all skin lesions received at this 
central examining point were basal cell car- 
cinomas |1]. The head and neck house 87 per 
cent of all basal cell carcinomas and the remain- 
ing 13 per cent is divided equally on the trunk 
and extremities |2]. The middle third of the 
face, the most common site from which this 
lesion arises, is also the area with the most 
active sebaceous glands. The role that these 
sebaceous glands play in the etiology of basal 
cell carcinoma is uncertain. Heredity has no 
part in the disease. 

Metastases from basal cell carcinoma are 
very rare, there being approximately twenty 
authenticated cases reported in the literature. 
Lattes and Kessler [7] reported two cases of 
metastases from this lesion, the first involving 
the regional lymph nodes and later the viscera, 
ultimately causing death. It is significant that 
these cases were in young adults; one was a 
basal cell carcinoma on the wrist that appeared 
in a nineteen year old male and which resisted 
radium, roentgen rays, and finally surgery for 
eighteen years. The second case was that of a 
twenty-eight year old woman who succumbed 
from metastatic disease twelve years after the 
onset of a basal cell carcinoma of the scalp. 

The suggested increased virulence of basal 
cell carcinoma in this young age group is fur- 
ther emphasized by Webster’s [11] case of an 
eighteen year old patient with basal cell car- 
cinoma of the nose. He presented himself eight 
years after the onset of his disease after having 
had radium, roentgen therapy, and electric 
desiccation of the lesion. He finally required 
thirty-five operative procedures to be rid of the 
disease. New lesions apparently developed in 
the course of time. 


SUMMARY 


Three additional cases of basal cell car- 
cinoma appearing in children under fifteen 
years of age are presented. Although uncom- 
mon, this lesion is probably more prevalent in 
this age group than generally realized and has 
all the malignant potential or even more so 
than the tumor in the adult. Approximately 
0.5 per cent to 1.0 per cent of basal cell car- 
cinoma occurs in children under fifteen years 
of age. Prompt biopsy of all suspicious lesions 
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of the skin in children and appropriate excision 
and plastic repair are recommended before this 
lesion progresses to wide destruction. 

Surgery provides a specimen that the pa- 
thologist can examine and establish the mor- 
phology and the clearance of the margins of 
the lesion. Radiation in children is somewhat 
hazardous because of the danger of arrest in 
growth of underlying bone. The resultant scar 
from radiation therapy is sometimes unsightly 
and requires plastic revision at a later date 
anyway. 
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“Benjamin Rush was born in Byberry Township, near Philadelphia, of Quaker 
parents, in 1745. In 1760, at the age of fifteen years, he graduated at Princeton. He then 
served an apprenticeship of six years with a physician in Philadelphia, following which 
he went to Edinburgh. Two years later (1768) he took his M.p. degree. Followed a year 
in the hospitals of London and Paris. At the age of twenty-four Rush began the practice 
of medicine in Philadelphia. He conducted the chemistry class at the Philadelphia Medi- 
cal College. In 1789 he began his lectures on the theory and practice of physic. When 
the Medical College he had helped to found was absorbed by the University of Pennsyl- 
vania (1791) he was given the chair of the institutes of medicine and of clinical practice. 
In 1796 he succeeded to the professorship of the theory and practice of medicine. Ben- 
janin Rush’s writings were many and varied. He wrote on many subjects outside of the 
realm of medicine. Professionally he is best known by the five volumes of ‘Medical In- 
quiries and Observations’ which appeared at intervals from 1789 to 1798. Rush was a 
friend of Franklin. He was a member of Congress from Pennsylvania in 1776. He was a 
signer of the Declaration of Independence. With James Pemberton he started the first 
antislavery society in America (1774). He was a member of the Pennsylvania convention 
which adopted the Federal constitution. We read of his splendid work when the yellow 
fever devastated Philadelphia (1793). He had two sons—one, James (1786-1869), a physi- 
cian. Benjamin Rush contracted typhus fever and after a five days’ illness died on the 
19th of April, 1813.” (T. S. W., Am. J. Surg., 15: 168, 1932.) 
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Spontaneous Perforation of the Cecum 
without Mechanical Obstruction 


REVIEW OF LITERATURE AND CASE REPORT 


J. A. RoBEerRTSON, M.D., Brooklyn, New York, W. A. Eppy, m.p., Long Beach, California, 
AND A. J. VOSSELER, M.D., Brooklyn, New York 


From the Carson C. Peck Memorial Hospital, Brooklyn, 
New York. 


: pe: purpose of this report is to call atten- 
tion to spontaneous perforation of the 
cecum due to distention without demonstrable 
mechanical obstruction of the large bowel 
distal to the cecum. 

Perforations of the cecum occur in patients 
in whom the cecum is directly involved as in 
injury from stab and bullet wounds, inflamma- 
tory lesions, carcinoma and volvulus. Aside 
from the perforations due to lesions which 
involve the cecum directly, the cecum per- 
forates from distention in a manner not com- 
monly seen in any other part of the gastro- 
intestinal tract. This may be because of its 
relationship to the ileocecal valve which may 
or may not be competent. More will be said 
of this herein. 

That the cecum is prone to rupture when it 
becomes overdistended as the result of remote 
obstruction of the more distal colon was first 
reported by Heschl [7] in 1880. This type of 
perforation has been called diastasic per- 
foration of the cecum. In 1911, Shimodaira 
of Kocher’s Clinic [2] collected forty-eight 
cases of perforation in conjunction with 
obstruction of the colon. Most of these per- 
forations involved the cecum. 

In 1935, Saeltzer and Rhoads [3] reviewed 
diastasic perforations up to that time. Among 
the factors they listed which favored ruptures 
of the cecum rather than other parts of the 
colon in obstruction of the large bowel was 
the thin wall of the cecum. They noted that 
the muscle of the bowel wall proximal to the 
obstructive lesion will hypertrophy but that 
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this area does not extend to the cecum. They 
also drew attention to two other factors already 
mentioned, that the diameter of the cecum 
is greater than any other part of the colon, 
and the competency of the ileocecal valve. 
The role that a competent ileocecal valve 
plays in obstruction of the large bowel has 
been stressed in the literature. It is reasonable 
to expect that obstructions of the large in- 
testine near the cecum would result in earlier 
perforation of the cecum than would obstruc- 
tions occurring for example in the sigmoid. 
Also obstruction near the cecum in combina- 
tion with a competent ileocecal valve might 
be expected to cause the most precipitous 
perforation. This would fall in the concept 
of the closed loop obstruction of Wangan- 
steen [4]. 

How often is the ileocecal valve incom- 
petent? The frequency varies in different 
studies. Using the reflux of rectally admin- 
istered barium into the ileum as a measure of 
incompetency, Fleischer and Bernstein [5] 
found reflux to occur in go per cent of the 
cases while Ravid [6] found it to occur in 
50 to 60 per cent. 

Distention of the small bowel has been 
reported in only a few cases in which per- 
foration of the cecum occurred. Dennis [9] 
cited one case in his series. Rack [7] reported 
distention of the small bowel in three of eight 
cases. He also noted that the cecum remains 
distended even after perforation. 

Not only is the amount of pressure on the 
wall of the intestine important in perforation, 
but also the length of time of continuous 
application. Sperling [8] in 1938 found that 
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the continuous application of 10 cm. of water 
in a closed ileal loop of a dog for twenty-eight 
hours caused petechial hemorrhages in the 
bowel wall, but the bowel was still viable. 
When 20 cm. of water was applied for a similar 
period hemorrhagic infarcts and early areas 
of necrosis on the antimesenteric border of the 
bowel wall were found. A pressure of 40 cm. 
was tolerated only for seventeen hours before 
gangrene and necrosis set in. 

In intestinal obstruction, the intraenteric 
pressure is greater in the large bowel than 
in the small bowel. This can be explained by 
the action of the ileocecal valve and by the 
large diameter of the colon. In 1944, Dennis [9] 
in his series of obstructions of the colon, 
found that the average pressure prior to 
colostomy was 14 cm. of water, the highest 
34 cm. In his two cases of perforations, the 
pressure was 20 cm. 

The effect of distention of the colon on the 
blood supply to the wall of the intestines has 
been observed in animals and on bowel wall 
in humans obtained from postmortem examina- 
tions. Von Zwalenburg [ro] first studied the 
effect of distention on the blood flow in 
the intestinal wall. By means of a light in the 
lumen of the intestine he could observe the 
changes of blood flow microscopically. By 
increasing the pressure he could arrest blood 
flow first in the capillaries, then the veins, 
and finally at 130 mm. Hg the flow ceased 
entirely. 

Gatch [17] found in closed loop experiments 
in dogs that for each increase in gas pressure 
within the lumen there was a corresponding 
decrease in volume of blood per minute cir- 
culating through the bowel wall. He found 
that a constant residual of blood flow remains 
however greatly the loop is distended. The 
residual circulation occurs by way of small 
anastomatic vessels in the mesentery and 
along the mesenteric border of the intestines. 

In 1926 van Beuren [12] studied the path- 
ological changes occurring in the bowel wall 
from distention which lead to necrosis and 
perforation. He found that the narrowing of 
the vessel’s lumen and the thinning of the 
vascular wall from distention were greatest 
at the antimesenteric surface of the intestine. 
As the intraenteric pressure increases the 
vessels are finally occluded. Hemorrhagic 
infarcts and necrosis set in in those areas on 
the antimesenteric surface of the bowel. 


Fic. 1. Distention of the large and small bowel. 


Ravid called attention to the mechanical 
factor involved in perforations of the colon. 
When perforation occurs the intraenteric 
pressure causing the distention exceeds the 
tensile strength of the bowel wall. He lists 
the sequence of events leading to perforation 
of the colon as first, splitting of the taenia, 
then a longitudinal tear of the outer muscle 
wall, a circular tear of the inner muscle, and 
finally perforation of the mucosa. 

When perforation of the cecum does happen 
the consequences are grave. In the Albers, 
Smith and Carter [13] series of perforations of 
the cecum due to colonic obstruction, the 
mortality rate was 72 per cent. Among the 
factors contributing to the high mortality is 
the fact that these patients are often elderly, 
and that carcinoma of the colon is the com- 
monest cause of the obstruction. Another 
reason for the high mortality is that per- 
forations of the cecum do not given an acute 
picture of abdominal pain, vomiting, and 
board-like abdomen as do perforations of the 
more proximal parts of the gastrointestinal 
tract. Consequently the clinician may be 
mislead into missing the diagnosis. 

The case presented herein is a perforation 
of the cecum following distention of the large 
and small bowel after a caesarean section. 
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Fic. 2. Distended large and small bowel of patient in 
erect position. Note free air in peritoneum. 


Fic. 4. Barium passes to cecum readily. 


No mechanical factor causing the obstruction 
was identified at the operation or afterward. 


CASE REPORT 


The patient’s first admission to Carson C. Peck 
Memorial Hospital was on February 20, 1954 at 
the age of twenty-two. A lower segment trans- 
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Fic. 3. Distended large and small bowel of patient in 
supine position. 


verse caesarean section was performed for cephalo- 
pelvic disproportion under 14 mg. pontocaine® 
spinal anaesthesia. A viable 8 pound baby was 
delivered. There was a moderate amount of 
bleeding during the operation. The patient re- 
ceived 500 cc. of blood. Immediately at the end 
of the operation she had quite a bit of wretching 
and vomiting. 

On the second postoperative day her abdomen 
became softly distended. On the third day her 
abdomen was considerably distended and she 
began to vomit. Some flatus was passed through 
the rectum. Her abdomen remained distended. 
On auscultation of the abdomen tinkles were 
heard. Inspection of the incision revealed some 
staining at the upper angle. 

X-ray film of the abdomen showed a considerable 
amount of gas in the small bowel and the large 
bowel down to the proximal sigmoid. (Fig. 1.) The 
cecum was markedly distended. 

A Miller-Abbott tube was passed. The patient’s 
incision was reopened as far down as the peri- 
toneum for possible bowel herniation. No defect 
was found. 

The Miller-Abbott tube was passed into the 
small bowel. The patient’s distention was relieved. 
After this, her postoperative course was uneventful 
and she was discharged on the ninth postoperative 
day. 

Her second pregnancy was uneventful until 
the time of her hospital admission on February 4, 
1957. She was admitted in labor and with some 
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tenderness in the left lower quadrant of the 
abdomen. The estimated date of confinement 
was March 2, 1957. A lower segment caesarean 
section was performed under 800 cc. of 0.2 per cent 
sodium pentothal® anaesthesia. A viable -baby 
weighing 6 pounds, 3 ounces was delivered. Again 
immediately postoperatively, wretching and vomit- 
ing were present. 

On the first postoperative day she had slight 
distention. On the second day the distention 
increased. There was an elevation of temperature 
and the pulse was rapid. She passed some flatus 
through her rectum. Bowel sounds were heard 
on auscultation. She was given three injections of 
prostigmin.® 

The patient did not tolerate the Miller-Abbott 
tube and removed it several times. The following 
day the abdominal distention increased. The 
degree of distention became tremendous. The dis- 
tention caused the abdominal wall to describe a 
symmetrical curve from the costal arch to the 
pubic symphysis and from flank to flank. No 
surface contour of distended intestinal loops was 
present. She had marked difficulty in breathing 
because of the distention. Her respirations were 
labored and 52 per minute. 

A flat plate of the abdomen revealed marked 
distention of the cecum. Also the colon was dis- 
tended down to and including the sigmoid. Several 
loops of the small bowel were also distended with 
gas.. Free air was shown in the abdomen and 
about the cecum indicating perforation of a hollow 
viscus. (Figs. 2 and 3.) 

The old incision was reopened. A great quantity 
of air under pressure was released. Following this 
a large quantity of fluid exudate with fecal matter 
was aspirated. 

The cecum was found to have seven perforations 
measuring from 4 to 7 mm. in diameter. Explora- 
tion of the right colon, hepatic flexure, transverse 
colon, splenic flexure and sigmoid did not reveal 
the cause of mechanical obstruction. The appendix 
was not involved. No adequate explanation for the 
perforation could be found such as an obstructing 
lesion of the colon. Volvulus of the cecum did not 
appear to have been present. 

One of the perforations was selected for ce- 
costomy. The other perforations were closed with 
a double layer of atraumatic No. oo chromic 
catgut. A No. 40 open head mushroom catheter 
was placed in the cecum and secured with two 
atraumatic purse string sutures. The catheter 
was brought through a stab wound and secured 
to the skin. By means of the flange on the catheter, 
the cecum was approximated to the parietal 
peritoneum. A cigarette drain was placed in the 
pelvis and allowed to emerge through the central 
abdominal wound. 

In the postoperative period, the patient received 
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oxygen, antibiotics and intravenous fluids. A 
Miller-Abbott tube was passed. The cecostomy 
functioned after the third day. She gradually 
improved. On the fourth day, she passed flatus 
through her rectum, and two days later had a 
normal bowel movement. The cecostomy tube was 
removed on the thirteenth postoperative day and 
she was discharged on the fifteenth postoperative 
day. 

A barium enema on the twelfth postoperative 
day showed that barium passed through the bowel 
readily. (Fig. 4.) Two loops of sigmoid appeared 
to be angulated and attached to the abdominal 
wall. This did not cause any hindrance to the 
passage of barium. 


COMMENTS 


The case presented in this paper is an 
unusual situation in which the cecum per- 
forated postoperatively after a caesarean 
section. A mechanical factor responsible for 
the obstruction could not be found. The 
conditions most commonly associated with 
perforation of the cecum due to obstruction 
of another part of the colon are carcinoma, 
volvulus of the sigmoid and strictures due to 
adhesions. 

In any obstruction, early diagnosis and 
appropriate treatment are imperative. When 
distention of the abdomen occurs, a long tube 
should be passed and x-ray films of the ab- 
domen taken. Appropriate surgical inter- 
vention should be undertaken when indicated. 
Many of the patients with intestinal obstruc- 
tion do pass flatus and sometimes fecal matter 
as this patient did. McCune and Keshishian 
[14] found that 40 per cent of their patients 
with intestinal obstructions passed some flatus 
or fecal matter through the rectum. 

When the obstruction is located in the small 
bowel, vomiting is frequent and usual. How- 
ever, when the obstruction occurs in the large 
bowel there may be little or no vomiting. 
Dennis in his series, showed that only one- 
half of his patients with obstruction of the 
colon vomited three times or more and only 
7.8 per cent had fecal vomiting. 

Impending rupture of the cecum can be 
diagnosed on x-ray examination of the ab- 
domen according to Lowman and Davis [15]. 
They found that when the diameter of the 
cecum reaches 9 cm., there is danger of per- 
foration. An incompetent ileocecal valve is 
no guarantee that perforation will not occur, 
as was shown in this and other cases. 
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A simple maneuver was described by 
Connell and Tovee [16] to relieve postpartum 
obstructions of the large bowel due to pressure 
of the enlarged uterus on the sigmoid colon 
at the level of the bony pelvis. Their treatment 
consisted of placing the patient in the knee- 
chest position, and while in this position, a 
finger placed in the rectum pushes the uterus 
out of the pelvis. The patient is maintained 
in the knee-chest position until the distention 
is relieved. 


SUMMARY 


A case of spontaneous rupture of the cecum 
following tremendous distention is reported. 
Neither a lesion involving the cecum nor any 
other obstructing lesion of the more distal 
colon could be found. A review of the litera- 
ture does not reveal similar cases. 
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Lipomas of the Stomach 


Itt Lyonc Yoon, M.D. AND HuGu F. LuppEckE, M.p., Morristown, New Jersey 


From the Department of Pathology, the Morristown 
Memorial Hospital, Morristown, New Jersey. 


to the literature and recent text- 
books of pathology, lipoma of the stomach 
is rare [1,2,9,13,16] and relatively unimportant 
[4,7]. Our disagreement with the latter concept 
stimulated us to write this article after en- 
countering two cases of the condition within 
the past few years in the pathology department 
of our hospital. 

A most extensive survey of the literature 
was made in 1951 by Palmer [12], who was able 
to collect 103 cases from twenty-three papers. 
We have been able to find twenty more cases in 
the literature since that date [3,5,8,11,14,17]. 
To these we wish to add two cases from this 
laboratory, one from the surgical service and 
the second discovered at autopsy after the 
patient had died of massive gastric hemorrhage. 
There are probably many other cases buried in 
the literature and in the files of pathology labo- 
ratories throughout the world. 


CASE REPORTS 


Case 1. This fifty-six year old white man was 
admitted to the Morristown Memorial Hospital on 
December 13, 1956, with a tentative clinical diagno- 
sis of recurrent myocardial infarction. In July, 
1956, he had been hospitalized for five weeks with 
clinical and electrocardiographic evidence of a 
myocardial infarction. Prior to that date he had no 
symptoms referable to the gastrointestinal system 
and on that admission he was not anemic. This 
admission was preceded by chest pain and weak- 
ness of about four days’ duration. The hemoglobin 
was 4.8 gm. per cent and the hematocrit 19 per 
cent on admission. The electrocardiogram showed 
no acute changes and the serum transaminase was 
29 units (normal in this laboratory 10 to 40 units). 
It was concluded that the precordial pain was due 
to tissue hypoxia resulting from the anemia rather 
than further coronary disease, and accordingly the 
patient was given blood transfusions until his 
hemoglobin level was 12.0 gm. per cent. The pre- 


cordial pain disappeared when the anemia was 
corrected. Repeat stool specimens showed occult 
blood and on several occasions it was noticed that 
the stools were black. 

Gastrointestinal barium x-ray studies revealed 
the stomach to be in medium position and in it 
was a rounded pressure defect on the lesser curva- 
ture side of the antrum. This smoothly rounded 
density measured 4.5 cm. in diameter. It did not 
destroy the gastric mucosa and there was no 
evidence of ulceration. The mass moved with the 
stomach when the patient was in the upright posi- 
tion. There was no delay in emptying the duodenal 
bulb and the proximal jejunal loops were normal. 
Repeat gastrointestinal series (Fig. 1) two weeks 
later showed, in addition to the intramural tumor, 
evidence of a well defined ulcer crater at the apex 
of this defect. The laboratory studies preopera- 
tively revealed a hemoglobin of 13.6 gm. per cent, 
white blood cell count 10,600 per cu. mm., poly- 
morphonuclear leukocytes 56 per cent, lympho- 
cytes 41 per cent, monocytes I per cent, eosinophils 
2 per cent, blood sugar 97 mg. per cent, and blood 
urea nitrogen 11 mg. per cent. Urinalysis showed 
a specific gravity of 1.018 and no sugar or albumin. 

A subtotal gastrectomy was performed without 
difficulty on January 5, 1957. In the prepyloric area 
there was an ovoid, semi-firm mass in the intra- 
mural tissue. In the unopened stomach it was 
possible to palpate an ulcer crater superimposed 
on this mass. There were no adhesions around the 
pylorus or duodenum. Palpation of the liver, 
spleen, both kidneys, gallbladder, common duct 
and large and small intestine failed to reveal any 
abnormalities. The patient made an uneventful 
recovery and was discharged on the eleventh post- 
operative day. 

Pathologic report was as follows: The specimen 
consisted of a recognizable distal segment of stom- 
ach excised through the duodenum just below the 
pyloric sphincter. The serosal surface was smooth 
and an ovoid, somewhat resilient, freely movable 
mass was palpable in the antral region on the 
lesser curvature, measuring 3.1 cm. in maximum 
diameter. On gross section this tumor mass was 
found to be well circumscribed and protruding into 
the lumen 1.9 cm. The mass was covered by nor- 
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Fic. 1. Case 1. Intramural tumor producing filling defect 
in antrum with ulcer crater. 


mal-appearing gastric mucosa which was freely 
movable. However, in the center of the mass 
(Fig. 2) the mucosa was ulcerated; this was 1.0 cm. 
in maximum diameter and 0.8 cm. in depth. On 
cut section (Fig. 3) the mass was confined to the 
submucosa and the cut surfaces were bulging, pale 
yellow, glistening and soft. The gastric mucosa 
otherwise and duodenal cuff showed no gross 
abnormalities. 

Microscopic examination of many sections of 
the tumor showed it to be made up of innumerable 
mature adipose cells (Fig. 4) in close proximity. 
There were scattered thin and thick fibrous strands, 
and within these there were many thin-walled 
blood vessels. The tumor did not invade the mu- 
cosa or muscularis. The sections of the ulcer, which 
was immediately overlying the lipoma, showed on 
the luminal aspect characteristic zones of peptic 
ulceration with an inner layer of exudation. Under- 
lying this there was some necrotic debris, and deep 
to this was granulation tissue which was heavily 
infiltrated with eosinophils, neutrophils and macro- 
phages. This granulation tissue was immediately 
overlying the lipoma and extended into it in some 
areas The sections taken through other areas of 
the stomach showed an irregular decrease in the 
number of glands and a rather heavy lymphocytic 
infiltration with formation of lymph follicles; some 
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of these follicles had large active germinal centers. 
There was no evidence of malignancy in any of the 
sections. Pathologic diagnoses: Lipoma, submucosa 
of stomach; gastric ulcer (overlying lipoma); 
chronic atrophic gastritis. 


Case u. An eighty-four year old white woman 
was admitted to the Morristown Memorial Hospital 
on November 11, 1953, with the chief complaint 
of tarry stools and vomiting of “‘coffee grounds” 
material. She had been in reasonably good health 
until about two months prior to admission when 
she began to complain of pain in the upper ab- 
domen; the pain was worse at night and radiated 
through to the back. Milk, food and alkalis did 
not offer relief. The pain gradually became worse 
and appetite failed. The patient lost an unknown 
amount of weight. Two days prior to admission 
she passed tarry stools in copious amounts and 
vomited “‘coffee grounds” material. On the day of 
admission she again passed a tarry stool. 

The patient had been taking digitoxin 0.2 mg. 
once a day for the past three years and also sodium 
nitrate for hypertension. Blood pressure averaged 
190/100. Two months before the present admission 
her ankles had become edematous and she had been 
given a mercurial diuretic by mouth, with some 
improvement in the edema. A tumor of the thigh 
had been excised thirty years before and was said 
to have been benign. 

Physical examination revealed an elderly, seri- 
ously ill white woman who did not appear cyanotic. 
Her pulse rate was 100 per minute and regular, and 
respiratory rate 30 per minute. Blood pressure was 
140/70 and the temperature was 97.5°F. The mouth 
and tongue were very dry and coated with brown 
material. The heart was enlarged to the left and 
right. There was regular sinus rhythm at 100; 
sounds were of fair quality and no murmurs were 
heard. The left Jung was clear to percussion and 
auscultation, and the right lung showed some moist 
rales at the base. The abdomen was slightly dis- 
tended and tense throughout. Tenderness was 
noted and seemed most pronounced in the left 
lower quadrant. Coughing caused abdominal pain. 
Epigastric tenderness was also noted. A small, 
easily reducible left direct inguinal hernia was 
found. 

Laboratory studies revealed a hemoglobin of 
12.4 gm. per cent, leukocyte count 9,700 per cu. 
mm., polymorphonuclear leukocytes 68 per cent, 
lymphocytes 31 per cent and monocytes 1 per cent. 
Urinalysis revealed an alkaline reaction and 2 plus 
albumin. X-ray examination of the abdomen at 
the bedside showed no evidence of free air under 
either leaf of the diaphragm. No aneurysm of the 
abdominal aorta was seen. The patient was placed 
in an oxygen tent and given 1,700 ml. of whole 
blood and 2,000 ml. of 5 per cent glucose solution 
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Fic. 2. Case 1. Gross photograph (close-up) of the ovoid 
tumor in the lesser curvature of the stomach showing 
overlying ulcer. 


in water. Digitalis and methoxyoximercuripropyl- 
succinylurea (mercuhydrin®) were also given. Four 
hundred milliliters of dark red blood were evacu- 
ated from the stomach through a Levin tube. It 
was the opinion of the attending surgeon that be- 
cause of the patient’s cardiac status, poor general 
condition and age, operative intervention was not 
indicated. Hence the supportive measures named 
heretofore constituted the entire treatment. She 
gradually became weaker, appeared to go into 
shock and died eleven hours after admission. 
Autopsy was performed eight hours after the 
patient’s death. The body was that of a well de- 
veloped and well hydrated elderly white woman. 
In the middle, left anterior abdominal wall there 
was a movable soft mass 6 cm. in diameter. De- 
pendent edema of the thighs, calves and back was 
present bilaterally. In the right pelvis a soft, 
smooth-surfaced cyst, thin walled and 12 cm. in 
diameter, was present within the folds of the right 
broad ligament. The heart weighed 620 gm. and 
showed much atheromatous plaque formation in 
the coronary arteries, and the pericardial sac con- 
tained 300 ml. of slightly cloudy amber fluid. The 
lungs showed some dependent vascular congestion. 
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Fic. 3. Case 1. Cut surfaces of the tumor. 


The esophagus was normal. The stomach was of 
normal size and contained approximately 200 ml. of 
thick, dark red-brown liquid material. On the 
anteroinferior aspect near the greater curvature 
there was a flat ovoid tumor 5.5 cm. in maximum 
diameter and 1.0 cm. in thickness. The mucosa 
overlying this was ulcerated and the intact adja- 
cent mucosa was movable. The ulcer measured 
3.0 cm. in diameter and 0.5 cm. in depth. Two 
smaller ulcerations were also seen in the mucous 
membrane overlying the tumor mass 1.0 and 
0.5 cm. in diameter. The tumor was in the sub- 
mucosa and soft, pale yellow and freely movable. 

Scattered diverticula were encountered in the 
rectosigmoid colon. Liver, spleen and pancreas 
were normal. The microscopic sections of the 
tumor of stomach showed mature adipose cells in 
close proximity, and among these were many small, 
thin-walled blood vessels and infrequent thin 
fibrous septa. On the outer aspect of this lipoma 
there was thinned muscle from the true muscular 
layer, and on the inner aspect the thin muscularis 
mucosae was seen. The lipoma appeared circum- 
scribed by very thin fibrous tissue. The luminal 
aspect showed ulceration of the mucosa, and here 
all definite mucosal elements were missing and 
replaced by a variable amount of necrotic debris 
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Fic. 4. Case 1. Tumor composed of innumerable mature 
adipose cells, Hematoxylin and eosin, X 200. 


in which there were numerous inflammatory cells. 
Centrally in the ulcer there was abundant, fresh 
hemorrhagic material. The sections taken in other 
areas of the gastric mucosa showed mild chronic 
atrophic gastritis. This lipoma of the stomach 
with overlying ulceration apparently had its origin 
in the submucosa. It showed no evidence of malig- 
nancy. The kidneys revealed moderate arterio- 
sclerotic scarring. The adrenals showed focal 
necrosis of cortex and apparent functional deple- 
tion. Leiomyoma of the uterus, non-neoplastic 
cyst of the broad ligament and lipoma of the skin 
of the abdomen were also found. 


COMMENTS 


In our experience lipoma of the stomach is 
rare. It has been found once in the 184 surgi- 
cally resected stomachs examined and once in 
the 1,614 autopsies on file in this laboratory. 
It is not necessarily true that because a condi- 
tion is rare it is clinically unimportant. Con- 
trary to statements in current textbooks of 
surgical pathology, we are of the opinion that 
this lesion is not unimportant. It is clinically 
important for two reasons: (1) It can be re- 


sponsible for serious symptoms, e.g., hemor- 
rhage, pain and pyloric obstruction; and (2) 
it is surgically curable. In our cases the symp- 
toms were the result of ulceration of the over- 
lying mucosa; apparently this is the usual 
mechanism of symptom production. In one of 
our cases the lipoma caused death, and in the 
other it caused serious gastric hemorrhage. It is 
interesting to note that our Case 1 is similar to 
the case reported by Agey and Ponka [3] in 
that the admission clinical diagnosis was myo- 
cardial infarction. The entire picture, clinical 
course and treatment are very similar in the 
two cases. 

In the large series collected from the litera- 
ture by Palmer [12], 47 per cent of the patients 
had manifestations of hemorrhage, 27 per cent 
had abdominal pain and 20 per cent had ob- 
structive symptoms. It is difficult to evaluate 
the presence or the absence of ulceration in the 
many cases reported but we believe that one 
can assume the presence of ulceration (or at 
least erosion) in the 47 per cent of patients 
who had hemorrhagic manifestations. Contrary 
to the sex predilection [10] of Ijpomas in other 
regions, 70 per cent in women, gastric lipomas 
occur with equal frequency in both sexes. Ap- 
parently these have not been seen during the 
first two and a half decades of life; the youngest 
patient described [14] in the literature was 
twenty-eight years of age and the oldest eighty- 
four, our Case 11. In each of our cases the lesion 
was located in the submucosa and in the 
antrum; this finding obtained in 94 and 69 per 
cent, respectively, of the cases reported. In 
our two patients the tumors were single, which 
was the finding in all but two of the cases in 
the literature. In these two reports [11] the 
lipomas were multiple and the diagnostic 
term “lipomatosis” was used. The size varia- 
tion is interesting: the largest reported [6] 
lipoma weighed 1,300 gm. and the smallest was 
0.8 cm. in maximum diameter [15]. 


SUMMARY 


Two additional cases of gastric lipoma are 
reported. In both there was ulceration of the 
overlying mucous membrane. One patient 
underwent successful resection and the other 
had a fatal outcome following hemorrhage. We 
believe that gastric lipoma with overlying 
ulceration is clinically important and should be 
considered in the differential diagnosis in adult 
patients having gastric pain or bleeding. 
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a) 


“Caspar Wistar, whose parents were of German extraction, was born in Philadelphia, 
September 13, 1761. . . . The Wistars were Quakers and Caspar as a boy went to 
Friends’ School, founded by William Penn. It is said that young Wistar acquired a de- 
sire to study medicine during the battle of Germantown on October 4, 1777, at which 
he helped to care for the wounded. He became a private pupil of John Redman and 
worked with John Jones. At the same time he attended the lectures of Drs. Morgan, 
Shippen, Rush and Kuhn at the newly organized Medical School of Philadelphia. He 
attained the degree of Bachelor of Medicine (1782) and then went to England for a year. 
From there he went to Edinburgh and in 1786 received his degree of Doctor of Medicine. 
He returned to Philadelphia, where Dr. Jones was then the foremost surgeon. He took 
Wistar under his wing and the latter was appointed physician to the Philadelphia Dis- 
pensary, and in 1789 to the professorship of chemistry and physiology in the College of 
Philadelphia. He was physician to the Pennsylvania Hospital from 1793 to 1810. Also, 
he became a Fellow of the College of Physicians. Due greatly to Wistar’s efforts the medi- 
cal school connected with the University of Pennsylvania and the College of Philadelphia 
were united. After the consolidation he was associated with William Shippen as Adjunct 
Professor of Anatomy, Midwifery and Surgery in the University of Pennsylvania. Later 
surgery and midwifery became separate departments. After Shippen’s death (1808) 
Wistar was made Professor of Anatomy. . . . He published a ‘System of Anatomy’ 
designed to be a textbook for his classes. It was a good work. He published several 
memoirs in the Transactions of the American Philosophical Society. He made a notable 
contribution to the anatomy of the ethmoid bone . . . Wistar played an active part in 
the cultured society of Philadelphia. ‘His house was the weekly resort of the literati of 
the city of Philadelphia.’ In 1813 he was the successor of Benjamin Rush as president of 
the Society for the Abolition of Slavery. In 1816 he became president of the American 
Philosophical Society. Caspar Wistar died in Philadelphia on January 22, 1818.” 
(T. S. W., Am. J. Surg., 17: 120, 1932.) 
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Repair of Through and Through Laceration 


of Superior Vena Cava, with Survival 


Wo tr ELKAN, M.D., New York, New York 


From the Surgical Services of Dr. A. de L. Maynard, 
Harlem Hospital, Department of Hospitals, New York, 
New York. 


NJURIES to the great vessels entering and 
leaving the root of the heart have generally 
been fatal. This is due to the enormous blood 
loss which occurs within seconds and is not 
checked or even slowed by surrounding struc- 
tures, but continues unimpeded into the chest 
cavity until exsanguination and death ensue. 
Only two cases have been found in the literature 
in which an injury to the superior vena cava 
was repaired surgically with survival of the 
patient. 

In 1952 Hudson [1] reported the case of a 
gunshot wound in a forty-three year old woman. 
The bullet entered above the first rib close to 
the sternum, causing a rent in the superior vena 
cava just above the entrance of the azygos vein. 
This patient survived under conservative 
treatment for over eighteen hours. After this 
time lapse surgery was performed and, on thora- 
cotomy, the previously described lesion was 
found to be ‘closed by clots and only minimal 
bleeding was taking place.” The lesion was 
closed with No. 5-o silk sutures. A factor which 
probably contributed significantly to the sur- 
vival of this patient was the rapid bleeding and 
filling of the chest with blood, which created an 
equilibrium of pressure between the chest and 
the vena cava, thus permitting clot formation. 

In 1933 Bigger [2] reported what appears to 
be the first case of survival of a stab wound of 
the superior vena cava. 

This patient, a thirty-four year old man, was 
hospitalized thirty minutes after having been 
stabbed through the third costal cartilage 1 cm. 
to the right of the sternum. On exploration, a 
1 cm. wound of the intrapericardial portion of 
the superior vena cava was found partially 
covered by the right auricular appendage. 


American Journal of Surgery, Volume 96, September, 1958 458 


There was pericardial tamponade and approxi- 
mately 500 cc. of blood in the chest. The wound 
in the vena cava was closed with three silk mat- 
tress sutures. The patient left the hospital in 
good condition thirty-two days postoperatively. 

Both authors emphasize the deadliness of 
wounds of the great vessels of the mediastinum, 
which is confirmed by the extreme rarity of sur- 
vival (two reported cases). Injuries to the heart 
itself have actually a far better prognosis since 
the thickness of the heart muscle will seal the 
wound either completely or partially and since 
the escaping blood is frequently trapped in the 
surrounding pericardial space causing peri- 
cardial tamponade. While pericardial tampon- 
ade will frequently prevent death from imme- 
diate exsanguination, the increasing amount of 
blood accumulating in the pericardial sac will 
compress the heart from all sides, reduce heart 
action mechanically and eventually choke the 
heart to a complete standstill. However, this 
process may take time (from fifteen minutes to 
two hours) and, if some blood leaks from the 
pericardial sac, thus relieving the cardiac 
compression, the patient may remain alive for 
as long as ten to twelve hours. For these pa- 
tients surgical repair (pericardiotomy and 
cardiorrhaphy), instituted as promptly as cir- 
cumstances permit, is the preferred treatment. 
Recent reports of an increasing survival rate 
[3] attest to the feasibility of operative inter- 
vention. In my own series of eighteen cases of 
repair of heart injuries, sixteen patients sur- 
vived (89 per cent) [4]. 

The following case seems unique, since it 
represents a double laceration of the superior 
vena cava with survival. 


CASE REPORT 


M. C. (Hosp. No. 15679), a thirty-eight year 
old man, was admitted to the hospital on October 


Laceration of Superior Vena Cava 


12, 1956. He had been stabbed with a butcher knife 
through the right second intercostal space 4 cm. 
from the sternal margin. (Fig. 1.) 

He collapsed immediately and was brought to 
the hospital in an unconscious state, minutes after 
the injury. On arrival he was in deep shock, covered 


Fic. 1. Shows the situation of the stab wound in the 
second intercostal space and its relation to the lacera- 
tion of the superior vena cava. Broken lines indicate 
the second and third rib. 


with cold perspiration and had a grayish cyanotic 
color. The pulse was absent; blood pressure was 
70/10 mm. Hg. The neck veins were markedly 
distended; the heart sounds were muffled, slow and 
barely perceptible. Venous pressure was 290 mm. 
instead of the normal 70 to go. 

The correct diagnosis of injury to the heart or 
great vessels was made on these clinical findings 
alone and the patient was taken to the operating 
room immediately. Plasma was given through 
venous cutdowns in all four extremities and re- 
placed with blood as soon as it could be obtained. 
Oxygen was administered by mask. The operation 
was begun twenty-five minutes after the patient’s 
arrival. 

The chest was entered through a curved incision, 
skirting the upper margin of the sternum and 
extending along the third intercostal space. The 
second, third, fourth and fifth ribs were divided 
close to the sternal margin. The chest cavity was 
filled with blood and, while suction was applied, 
continued to be flooded with a steady stream of 
blood from the upper mediastinal region. 

This region, containing the superior vena cava, 
was therefore compressed digitally and the sternum 
was transected quickly at the level of the second 
intercostal space in order to gain better exposure. 
The divided sternum was pulled apart with 
retractors. 
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The chest was then emptied of blood and the 
right lung allowed to collapse. A large hematoma 
was noted in the upper mediastinal region, ob- 
literating all normal anatomical relationships. A 
steadyiand heavy stream of dark blood issued 
from the center of this hematoma. The pericardium 


Superior vena cava 


Pericardial 
reflection 


Stab wound 


Fic. 2. Anterior stab wound in superior vena cava just 
inside of pericardial reflection. 


was filled with dark blood and heart action was 
slow, ineffective and labored. It became apparent 
that either a large vessel at the root of the heart or 
the right auricle had been lacerated but proper 
control could not be accomplished without first 
opening the pericardium. After the chest had been 
cleared the pericardium was opened quickly from 
the apex upward. A torrential gushing of blood 
filled the operative field almost immediately and 
was controlled by blind compression of the struc- 
tures of the upper mediastinum, using the thumb 
and fingers of the left hand. The field was then 
cleared of blood once more by suction and sponging, 
and again an attempt was made to visualize the 
injury. For an instant a 1.5 cm. laceration of the 
superior vena cava could be seen (Fig. 2) but imme- 
diately the field and chest were filled with blood 
again, making the proper placement of clamps 
impossible so that finger compression had to be 
applied again. 

During this short time of one to two minutes, 
the patient had lost an estimated amount of 8 to 
10 pints of blood. This was being replaced rapidly 
by transfusions under pressure in all four extremi- 
ties. The patient had received a total of 4,000 cc. 
of blood and 1,000 cc. of plasma. However, at this 
point the supply of blood for transfusion was ex- 
hausted and further delay seemed unwise. 
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Fic. 3. A, location and relative size of anterior and 
posterior wounds of superior vena cava. B, appearance 
of superior vena cava after suture. The lumen is nar- 
rowed to approximately one-half of normal diameter. 


Using the memory of the short visual exposure of 
the wound as well as the feeling of the compressing 
fingers as a guide, five silk sutures were placed 
blindly across the edges of the cut vein. This closed 
the wound correctly. However, when finger com- 
pression was released a severe hemorrhage occurred 
from behind the vein, and it became apparent that 
the knife point had passed through the vein making 
a .5 cm. laceration on its posterior aspect. (Fig. 
3A.) This was clamped and closed with three addi- 
tional No. 5-0 silk sutures, which were carefully 
placed to avoid further narrowing of the lumen 
of the vein. After this second laceration was closed, 
the lumen of the superior vena cava was about 
one-half of its normal diameter. (Fig. 3B.) A 
through and through laceration of the medial edge 
of the upper lobe of the lung was now repaired. 

Our usual practice of leaving the pericardium 
open on the left side to prevent postoperative peri- 
cardial effusion was abandoned in this case because 
the violent dislocations of the heart toward the 
right side made it seem advisable to close the 
pericardium loosely, leaving a 2 cm. gap at the 
apex. The chest was closed in the usual manner. 

At the end of the operation the patient’s blood 
pressure was 120/70 mm. Hg, pulse 120, respira- 
tion 20. 

On the fifth postoperative day the patient be- 
came restless, dyspneic and excited. His pulse rose 
to 118, his respiration to 40 and he appeared cy- 
anotic. X-ray of the chest showed a mass in the 
right upper mediastinum and an enlarged cardiac 
shadow. 

Pericardiocentesis was performed through the 
fourth left intercostal space and 300 cc. of sero- 
sanguineous fluid was removed with immediate 
improvement of the patient’s clinical condition. 
This was repeated the following day and 100 cc. 
was removed. Cultures of this fluid were sterile. 


Fic. 4. Venogram taken twelve weeks postoperatively 
(0.5 seconds after injection of dye) shows two filling 
defects at terminal superior vena cava, apparently 
caused by scar formation. 


The patient made a slow recovery. His venous 
pressure, which remained elevated to about 190 
mm. at first, gradually came down to a near normal 
100 to 110 mm. during the six to eight weeks after 
the operation. 

In view of the fact that the diameter of the supe- 
rior vena cava was narrowed to one-half of normal 
by two separate suture lines, leaving a patent 
lumen of only one-quarter of normal, and since no 
precedent of similar cases could be found in the 
literature to be used as a guide, it was believed 
best to keep the patient in bed for a longer period 
of time than that usually employed in heart 
wounds. 

The criteria of improvement were: (1) x-ray 
evidence of subsiding pericardial effusion and the 
return of the cardiac silhouette to normal size, 
shape and position; (2) return of pulse rate to 
normal; (3) return of venous pressure to normal. 

The patient was allowed out of bed three months 
postoperatively. No ill effects were observed with 
gradual ambulation and he was discharged on 
February 7, 1957, with his wound well healed, a 
stable thorax and in good general condition. 

Venograms taken at this time showed that the 
diameter of the superior vena cava apparently had 
dilated again to normal size, a fact which is con- 
sistent with the normal venous pressures. Two 
linear filling defects are clearly visible at the point 
of entrance of the superior vena cava into the right 
auricle, apparently caused by scars. (Fig. 4.) 


COMMENTS 


This appears to be the first survival of a 
patient with a through and through stab wound 
of the superior vena cava. 
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The following factors must be considered REFERENCES 
responsible for this gratifying result: (1) imme- 
diate diagnosis made from clinical observation 
alone; (2) immediate surgical intervention, 


1. Hupson, T. R. Wound of the superior vena cava 
with survival. J. Thoracic Surg., 24: 101-104, 1952. 
2. Biccer, I. A. Wound of the superior vena cava 


eliminating the loss of time which is usually treated by suture. Arch. Surg., 27: 392-304; 1933- 
caused by diagnostic procedures; (3) massive 3. Maynarp, A. ve L., Aveciiia, M. J. and NAcLeRio, 
and rapid blood replacement under pressure E. A. The management of wounds of the heart. A 
from four portals; and (4) wide surgical expo- recent series of 43 cases with comment on per!i- 


cardicentesis in hemopericardium. Ann. Surg., 
sure and the willingness to deviate from ac- 


cepted technical steps (blind closure by touch . ELkan, W. Heart wounds, personal experiences. 
only) in the face of an overwhelming emergency. Harlem Hosp. Bull., 9: 49-61, 1956. 
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““Nathan Smith was born in Rehoboth, Mass., September 30, 1762. He was ‘one of 
the great pioneers of American medicine, and during his active life was the omnipresent 
genius in New England medicine.’ He taught in the local rural school. During this time 
Dr. Josiah Goodhue of Vermont visited the neighborhood to amputate a leg and Nathan 
acted as a lay assistant. This awoke a desire to study medicine. The Reverend Whiting 
of Rockingham, Vt., became his tutor. In 1784 he presented himself to Dr. Goodhue as a 
private student and remained three years. At the age of twenty-five he began to practice 
(1787) in Cornish, N. H., without a medical degree. He attended several courses of lec- 
tures at the Harvard Medical School and received his degree of Bachelor of Medicine 
(1790), the fifth student to graduate from the Medical School in the third class of that 
school. His M.p. was conferred on him automatically in 1811. . . . While practicing in 
Cornish he was impressed with the meager facilities for medical education. In 1796 he 
attempted to start a medical school at Dartmouth College, but failed. Smith then went 
abroad and studied in Edinburgh and London. Soon after his return in 1797 he was 
awarded a diploma from the Medical Society of London. He also became a corresponding 
member. In the Fall of 1797 he delivered the first course of medical lectures at Dart- 
mouth. In August, 1797, the trustees established a medical department with Smith as 
professor of anatomy, surgery, chemistry and physics. Oliver Wendell Holmes said it 
was not a chair but ‘a whole settee of professorships.’ Thus the fourth medical college 
in the United States was founded. In 1821 he was asked to establish a medical depart- 
ment at Yale. He accomplished this in the face of many obstacles. He did the same for 
Bowdoin College (1820) and later for the University of Vermont. He was never a volumi- 
nous writer, although his essay on typhus fever (1824) and his observations on necrosis 
(1827) are still memorable. He operated for amputation of the knee joint, performed the 
second ovariotomy in the United States, and did the first staphylorrhaphy. But he will 
be known as a great teacher and organizer. He died at the age of sixty-seven years in 


1829.” (T. S. W., Am. J. Surg., 16: 539, 1932.) 
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Lipoma of the Spinal Cord Simulating 


Degenerative Disease 


SipNEY W. Gross, M.D., New York, New York 


From the Neurosurgical Service, The Mount Sinai Hos- 
pital, New York, New York. 


T Is now well known that tumors of the spinal 
I cord in the cervical region may simulate 
non-surgical spinal cord disease such as multi- 
ple sclerosis and amyotrophic lateral sclerosis. 
From time to time, patients who have been 
condemned with a diagnosis of degenerative 
disease eventually are found to have tumors in 
the region of the foramen magnum or even 
lower in the cervical spinal cord. 

The following case report is considered to be 
of interest not only because of the many years 
during which the patient was thought to have 
degenerative spinal cord disease but also be- 
cause of the nature of the tumor, a benign 
lipoma, which at first appeared to be extra- 
medullary but on further inspection was found 
to invade the spinal cord. Decompressive 
laminectomy with partial removal of the tumor 
was followed by an excellent result. 


CASE REPORT 


The patient, a fifty-nine year old white man, had 
been in good health until twelve years prior to his 
admission to the hospital. At that time he noted 
some weakness in the left hand. Shortly thereafter 
he noted a drawing pain in the entire left upper 
extremity. This was followed by numbness of the 
left hand. He would often burn his fingers while 
smoking without feeling pain. He then began to 
drop objects from his left hand and was unable to 
recognize small objects placed in his hand. In spite 
of the difficulty with his left upper extremity he 
was able to continue his work as a machinist until 
about ten years later when he injured his right 
little finger while at work. This was followed by a 
feeling of numbness in the fourth and fifth fingers 
of the right hand. At about this time he noted that 
when sitting down he had a sensation as if he were 
sitting on an air pillow. When walking, he had a 
peculiar sensation as if standing on cushions. He 
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was unable to tell the difference between walking 
on a solid floor or on a rug. Two years before his 
hospital admission he began to have greater diffi- 
culty in walking. He also complained of low back 
pain and had trouble bending over to tie his shoes. 
He would often lose his shoe and not know that 
he had lost it until he looked down at his feet. For 
several weeks just prior to his entrance to the hos- 
pital he had many falls because of a marked gait 
defect. 

Examination revealed he had great difficulty in 
walking. Gait was accomplished with slow small 
steps with loss of associated movements. The 
reflexes in the upper extremities were greatly 
diminished or absent while those in the lower ex- 
tremities were markedly increased. The abdominal 
reflexes were absent. There was no Babinski sign. 
Atrophy of the left shoulder girdle and of the left 
hand was present, and there was generalized reduc- 
tion in motor power in the entire left upper ex- 
tremity. Sensation for light touch was moderately 
diminished below the fifth cervical segments on 
both sides. Position sense was diminished in both 
hands and absent below the knees. Pain sensation 
was markedly diminished in both upper extremities, 
as was temperature sensation. Lumbar puncture 
disclosed a clear, colorless fluid. There was no evi- 
dence of a block. Total protein in the spinal fluid 
was 55 mg. per cent. Plain x-rays of the spine were 
considered to be within normal limits. There were 
no other significant laboratory findings. A myelo- 
gram was taken by injecting 9 cc. of pantopaque® 
into the cisterna magna with the patient erect. 
Fluoroscopic examination disclosed a constant fill- 
ing defect at the level of the middle of the body of 
the third cervical vertebra. The upper margin of 
the defect was rounded and convex upward. The 
pantopaque slowly ran past the obstruction into 
the lower portions of the spinal subarachnoid space. 
It was allowed to collect in the cul de sac. The pa- 
tient was then positioned with his hips higher than 
his head and the pantopaque was permitted to flow 
into the cervical canal once more. The lower border 
of a filling defect was now delineated. The panto- 
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Fic. 1. Myelogram showing cap at the lower pole of the tumor (T1). 


Fic. 2. Photograph taken at operation showing tumor in situ after opening the 


dura. 


paque outlined a definite cap at the level of the 
first thoracic vertebra. (Fig. 1.) 

Laminectomy was performed with the removal 
of the spines and Iaminas of the third, fourth, fifth, 
sixth and seventh cervical vertebra as well as the 
spine and lamina of the first thoracic vertebra. The 
dura did not pulsate. On opening the dura an 
orange-yellow tumor about 7 cm long and 2.5 cm 
wide was found. (Fig. 2.) The tumor was below the 
arachnoid. On opening the arachnoid it was possible 
to free the upper and lower poles of the tumor which 
at first seemed to be extramedullary. Further in- 
spection, however, showed that the ventral surface 
of the tumor was intimately connected to the spinal 
cord. The capsule of the tumor was split and an 
intracapsular removal was performed. The dura 
was left open for decompressive purposes. 

The specimen consisted of five soft yellow frag- 
ments of fatty tissue. The largest measured 2 by 
0.8 by 0.5 cm. The tissue had the typical “‘chicken 
wire” appearance of fatty tissue. A few of the blood 
vessels had unusually thick walls. 

The patient had a smooth postoperative course 
and he was discharged twenty-five days later. 

Following several months of recuperation the 
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patient returned to his work as a machinist. He 
worked for about one year when he found it in- 
creasingly difficult to hold a position because he 
was unable to work at a speed equal to that of 
other machinists on similar jobs. He then opened 
up a small “fix-it”? shop and has been able to con- 
tinue at this. When last examined, almost six years 
after laminectomy, he was able to walk; however, 
he used a cane to steady himself. He was free of 
pain. On examination, movements of the cervical 
spine were free and without pain. There was 
marked weakness and atrophy in the small muscles 
of the left hand and less marked atrophy in the 
small muscles of the right hand. Sensation for light 
touch and pinprick was markedly impaired in the 
sixth, seventh and eighth. cervical dermatomes as 
well as in the first thoracic dermatome on the left. 
On the right side sensation was impaired in C8 and 
Ti. Position sense in the toes of both feet was 
preserved, The Babinski sign was not present 


COMMENTS 


Among the excellent reviews concerning 
intraspinal lipomas, that of Krainer [7] is per- 
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haps the most informative. Ehni and Love [2] 
reported seven cases of intraspinal lipomas 
from the Mayo Clinic in a review in which they 
provide an extensive bibliography and a tabu- 
lation of the previously reported cases. Since 
then additional cases have been reported by 
Johnson [3], Crosby, Wagner and Nichols [4], 
Taniguchi and Muffson [5], as well as by Lima- 
Costa [6]. Ehni and Love concluded that nearly 
I per cent of intraspinal tumors are lipomas. 
This corresponds fairly closely with the statis- 
tical studies of Wolf [7] who found four lipomas 
among 254 intraspinal neoplasms which he 
studied. Most lipomas are composed of adult 
fat cells. Grossly, at the operating table, intra- 
dural lipomas have been described by several 
authors as having a deep yellow or orange 
color, in contrast to the pale yellow of normal 
fat. This was true of the case reported herein. 
Lipomas may be entirely extradural or entirely 
intradural, both extramedullary and intramed- 
ullary. There have been cases, however, in 
which the lipoma was both extradural, intra- 
dural and intramedullary. 

In a boy of ten who had the onset of a spinal 
deformity at the age of one and gait disturb- 
ances at the age of six, I found a lipoma which 
began at the twelfth dorsal vertebra and in- 
volved the entire spinal canal distal to that 
point. The tumor was extradural at the twelfth 
thoracic level. It became intradural at the 
first lumbar level and below the first lumbar 
level it was intimately connected with the 
conus and the cauda equina. 

Ehni and Love [2] concluded that intradural 
lipomas are invariably separated from the nerve 
tissue by a layer of fibrous tissue of pial deriva- 


tion. The pial capsule, however, very often 
sends heavy extensions into the cord so that the 
tumor appears invasive. They did not consider 
this feature of the intradural lipomas to be an 
expression of malignancy. They believed that 
extradural lipomas were related in some way 
to a vague defect of the primitive fat-forming 
tissue itself. 


SUMMARY 


The case reported herein is unusual because 
of the very long period during which symptoms 
of spinal cord disease developed. It has been 
known for many years that tumors in the cervi- 
cal region may reach a large size and yet not 
cause any alteration in spinal manometrics or 
in the spinal fluid protein. The wisdom of per- 
forming myelography in patients presumed to 
have degenerative spinal cord disease without 
evidence of dissemination is reaffirmed. 
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SPECIAL DEPARTMENTS. 


The Diagnostic Corner 


CLINICAL and radiological teaching exercise concerning an 
\ interesting surgical emergency 


S1IpNEY W. NELSON, M.D., Columbus, Obio 


From the Department of Radiology, The Ohio State aq history of a sudden onset of severe epigastric 
University, Columbus, Obio. and retrosternal pain following an episode of 
His thirty-eight year old Negro man was vomiting eight hours previously. The patient 
admitted to the Ohio State University admitted a massive alcoholic intake for ap- 
Hospital for the first time on July 5, 1955, with — proximately forty-eight hours prior to the 


Frontal and lateral films of cervical region (discussed in text). 
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sudden onset of his illness. Physical examina- 
tion at the time of admission showed a well 
nourished, well developed middle-aged Negro 
man in obvious acute distress because of con- 
stant severe epigastric and retrosternal pain. 
There was a pleural friction rub in the left 
posterolateral chest. There was marked ab- 
dominal guarding, particularly in the epigas- 
trium, but there was no rebound tenderness and 
peristaltic bowel sounds were normal. The white 
blood count was 24,000 per cu. mm., with 86 per 
cent neutrophils. On the basis of these findings 
it was believed that the patient had a per- 
forated or penetrating duodenal ulcer. He was 


sent to the radiology department where supine 
and erect films of the abdomen showed no evi- 
dence of free air beneath either leaf of the 
diaphragm, and no other evidence of intra- 
abdominal abnormality. An x-ray film of the 
chest showed interstitial emphysema in the 
cervical region. The interstitial emphysema is 
well demonstrated on the foregoing frontal and 
lateral films of the cervical region. The inter- 
stitial emphysema in a patient with the afore- 
mentioned history and physical findings should 
suggest a specific diagnosis of a condition de- 
manding immediate surgery. 
What is your diagnosis? 


Please see opposite page 
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The Diagnostic Corner 


Diacnosis: Spontaneous perforation of lower esophagus. 


The acute onset of severe epigastric and 
retrosternal pain following an episode of 
vomiting after a two-day alcoholic debauch is, 
in itself, not typical for any specific lesion. 
However, the absence of rebound tenderness or 
other abnormal abdominal findings in a patient 
with severe retrosternal pain should suggest the 
possibility of a supradiaphragmatic lesion such 
as myocardial infarction or spontaneous rup- 
ture of the esophagus. Furthermore, the occur- 
rence of cervical emphysema a few hours after 
the sudden onset of severe epigastric and sub- 
sternal pain is almost pathognomonic of a 
perforated esophagus. 

A presumptive diagnosis of a perforated 
esophagus can be verified by having the patient 
ingest radiopaque water-soluble contrast mate- 
rial, which can usually be seen to extravasate 
outside the lumen of the esophagus into the 
periesophageal tissues, as was true in this pa- 
tient. Surgery should be carried out without 
delay in order to reduce the high mortality in 


this lesion. The patient discussed here was 
immediately taken to surgery where two per- 
forations were repaired in an otherwise normal 
lower esophagus. The mediastinal acute in- 
flammatory reaction had involved the postero- 
medial parietal pleura, which accounted for the 
pleural friction rub heard in the posterior left 
chest on admission. The patient had an un- 
eventful recovery and has remained completely 
well since surgery. Postoperative radiographic 
examinations of the esophagus have shown a 
normal organ. 

The radiologist was of great help to his clini- 
cal colleagues in this particular case, having 
first suggested the diagnosis on the basis of 
history and cervical interstitial emphysema, 
and then proceeding to confirm the diagnosis 
with water-soluble contrast material. This 
case is also of interest because it illustrates 
the value of a regular x-ray film of the chest in 
the study of a patient with what appears to be 
an acute condition within the abdomen. An 
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x-ray film of the chest is an integral part of the gus; review of literature and report of three new 
radiologic study of the acute condition within cases. Thorax, 1: 48-70, 1946. 
the abdomen in our institution . BRACHNEY, E. L., CAMPBELL, G. S., Tua, A. P. 
: and WANGENSTEEN, O. H. Spontaneous perfora- 
Acknowledgment: This case has been pre- tion of esophagus; experimental study. Proc. Soc. 
. . . Exper. Biol. er Med., 88: 307-310, 1955. 
viously reported in The American Journal of 


se : rupture of esophagus. Radiology, 57: 48-57, 
Medicine (CurisToForipis, A. and NELson, S. 1951. 


W. Spontaneous rupture of esophagus; with em- . Ware, G. W., Suniper, B. I. and Davis, E. W. 
phasis on the roentgenologic diagnosis. Volume Spontaneous rupture of esophagus. Arch. Surg., 
68, number 4, pages 574-580, October, 1957). 65: 723-745, 1952. 

. StarKEy, G. W. B. Spontaneous rupture of esopha- 
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Case Analysis Clinic 


Rocer D. WIt.ias, M.D., Columbus, Ohio 


"vamp B. Mc., a seventy-three year old 
white man, was admitted with the history of 
pruritus, a 40 pound weight loss and progres- 
sive severe icterus of two months’ duration. 
Pruritus began just prior to his discharge from 
another hospital where he had uneventfully 
undergone bilateral cataract extractions. He 
had had no pain, nausea, vomiting or intoler- 
ance to fatty foods. There had been no previous 
abdominal surgery and no transfusions were 
given during his previous hospitalization for 
eye surgery. He did have several injections 
while in the hospital. 

Physical Examination. Physical examina- 
tion showed a somewhat emaciated, elderly, 
severely icteric man with blood pressure of 
160/80 mm. Hg and otherwise normal vital 
signs. There were superficial excoriations of the 
skin but no spider angiomas. The liver was felt 
3 cm. below the costal margin on inspiration; 
it was firm, smooth and non-tender. The spleen 
and gallbladder were not felt. The remainder 
of the physical examination was negative for 
abnormalities. 

Laboratory Data. Upper gastrointestinal 
x-ray films showed a constant indentation 
along the medial aspect of the duodenum in 
the region of the ampulla without change in 
the mucosal pattern. This was interpreted as 
indicative of a pancreatic tumor. 

The urine had an acid reaction (pH 5.4) and 
specific gravity of 1.015; otherwise it was nor- 
mal. The hemoglobin was 10.8 gm. per cent, 
the red blood cell count 3.89 million per cu. mm. 
and the white blood cell count 7,000 per cu. mm. 
The blood urea nitrogen was 15 mg. per cent. 
Icterus index, 200; cephalin flocculation test, 
trace; thymol turbidity test, 20 units; alkaline 
phosphatase, 22.8 Bodansky units; prothrom- 
bin, 90 per cent. The total protein was 7.1 gm. 
per cent, albumin 3.9 gm. per cent and globulin 
3.2 gm. per cent. The cholesterol was 150 mg. 
per cent, esters 21 per cent. Stool guaiac was 
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negative; blood volume (radioactive iodinated 
albumin method), 1,400 cc. deficit. 

Problems. Differential diagnosis, preopera- 
tive preparation, postoperative complication. 

Differential diagnosis: The clear history of 
painless, progressive jaundice with severe 
pruritus and weight loss strongly suggested 
extrahepatic biliary obstruction. Although pain 
is common with malignancy, carcinoma of the 
pancreas is the most common cause of painless 
jaundice with significant weight loss. Absence 
of pain is rare with icterus due to common duct 
stone. There was no history of previous surgery 
or blood transfusions, and any injections given 
at another hospital two months earlier following 
the cataract surgery were considered given 
with needles adequately sterilized against 
hepatitis virus. The physical findings also cor- 
roborated to some degree obstructive jaundice, 
although the gallbladder was not felt. An en- 
larged, non-tender gallbladder is palpated, 
however, in only about one-third of patients 
with jaundice due to extrahepatic malignancy 
(positive Courvoisier’s law). The liver was not 
greatly enlarged or tender; the icterus was a 
deep yellow-green and the patient was mal- 
nourished; splenomegaly and skin angiomas 
were absent. Therefore, both the history and 
physical findings weighed heavily for the diag- 
nosis of surgical jaundice. 

The laboratory results corroborated this 
initial impression of obstructive (surgical) 
jaundice. In the presence of progressive, severe 
icterus the alkaline phosphatase had remained 
elevated yet only minimal liver parenchymal 
injury had developed. The cephalin flocculation 
and thymol turbidity were normal. The choles- 
terol and cholesterol esters were low; however, 
the prothrombin remained normal. 

In the face of these findings, interpretation 
of the upper intestinal x-ray studies led to a 
preoperative diagnosis of obstructive jaundice 
due to malignancy in the pancreas or bile ducts. 
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Preoperative preparation: A high protein, 
3,000 calorie diet was encouraged, nearly three- 
fourths of which the patient was able to eat 
daily. Since both pancreatic and bile ducts 
were considered obstructed, pancreatic extract 
and bile salts were given to aid the absorption 
of oral food. Whole blood, 1,500 cc., was given 
to restore blood volume to normal. Vitamin K, 
10 mg., and therapeutic multivitamins were 
given daily. The day before surgery tetra- 
cycline, 100 mg. every six hours, was begun 
to obtain preoperative blood and bile levels in 
order to prevent postsurgical cholangitis. 

Surgery: Through a right paramedian inci- 
sion carried high into the xiphocostal angle 
the liver was found to be only slightly enlarged. 
The gallbladder was thin-walled and contained 
only a few small stones. The common bile duct 
was of normal size. The gallbladder was re- 
moved and the common duct explored. No 
obstruction was noted either in the distal por- 
tion of the common duct or the hepatic ducts. 
In order to visualize the hepatic ducts further, 
as well as the common bile duct, an operative 
cholangiogram was performed. No intra- or 
extrahepatic obstruction was noted. In view 
of the absence of obstruction there was no 
hesitation in obtaining a biopsy specimen of 
the liver. Microscopically the liver showed 
marked biliary stasis with slight periductal 
round cell infiltration. 

Postoperative complication: The biopsy of the 
liver suggested cholangitis. Careful questioning 
of the patient and a review of the medications 
given him two months earlier at another hos- 
pital showed that he had received chlorproma- 
zine by injection, 100 mg. daily, for six days 
following his cataract surgery. This preopera- 
tive diagnosis had been considered but the 
patient was questioned only about oral medica- 
tions. The pathological findings were com- 
patible with chlorpromazine jaundice. The 
x-ray findings leave the radiologist with further 
explanations to give! 

The patient tolerated the operative procedure 
well; however, shortly after being returned to 
his room from the recovery room his blood 
pressure, preoperatively recorded as 130/70 to 
160/80 mm. Hg and holding above 120/70 dur- 
ing surgery, dropped to between 90/60 and 
80/50. The mechanism of this blood pressure 
decline was unknown. Preoperative blood vol- 
ume deficits were adequately replaced and 
500 cc. of whole blood were given during sur- 


gery. The surgical loss was estimated as less 
than 350 cc. and there was no indication of 
further intra-abdominal hemorrhage. Retention 
of carbon dioxide may have been a factor since 
the patient had moderate emphysema; how- 
ever, his respiratory exchange was considered 
good. With nasal oxygen therapy alone the 
blood pressure returned to 128/80 after four 
hours. 

Short periods of hypotension may be of no 
significance in non-icteric patients; however, on 
the second postoperative day this patient was 
lethargic. The blood urea nitrogen had risen 
to 37 mg. per cent. Two days later the blood 
urea nitrogen was 43 mg. per cent. Uremic 
acidosis was suspected but serum electrolytes 
showed a sodium value of 148 mEq./L. and 
chloride value of 110 mEq./L., values which 
may be noted with dehydration alone. Only 
the blood CO, value of 34 volumes per cent 
(15.2 mEq.) showed the extent of the acidosis. 

Uremic acidosis associated with a low blood 
CO, and high serum sodium and chloride had 
been noted in similar cases with poor renal 
function following hypotension in jaundice and 
required careful fluid and electrolyte manage- 
ment. Even when urine output is low, there is 
usually a failure of urine concentration to 
above 1.012. An attempt to determine the 
kidneys’ ability to concentrate is unnecessary 
and contraindicated. A high urine output must 
be maintained, saline withheld and the acidosis 
corrected with sodium bicarbonate or sodium 
lactate. In this patient fluid therapy (45 per 
cent dextrose in water intravenously, plus oral 
intake) was increased to produce a urinary out- 
put which ranged between 1,075 and 1,950 cc. 
daily. Small amounts (68 mEq.) of NaHCO; 
were given daily for three days. Blood electro- 
lyte values remained normal and the blood 
urea nitrogen dropped to 19 mg. per cent by 
the twelfth postoperative day. A significant 
complication was forestalled and the patient 
made a progressive recovery, his icterus index 
having dropping to 100 three weeks following 
surgery. 


SUMMARY 


This case of apparent obstructive jaundice 
illustrates three important factors in the surgi- 
cal management of the jaundiced patient. 

1. Despite numerous laboratory determina- 
tions, a careful history remains the most im- 
portant factor in the differential diagnosis of 
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jaundice. Certain medications in widespread 
use (chlorpromazine, testosterone) can produce 
jaundice with laboratory results suggesting 
surgical obstruction and these medications are 
given by hypodermic injection as well as orally. 

2. A careful preoperative preparation should 
include attempts to maintain if not restore 
nutritional deficits by the oral route and the 
prevention of postoperative infection of the 
biliary tract by antibiotics which are excreted 
in the bile. Oral feedings require bile and often 
pancreatic extract supplements to aid absorp- 
tion as well as the regularly prescribed vitamins 
A, B, C, K. Blood volume deficits will be large 
and require adequate replacement. 

3. Hypotensive episodes, minimized by ade- 
quate blood volume replacement before and 
during surgery, are of serious consequence. The 
resulting renal tubular damage leads to failure 


of urine concentration and dangerous electro- 
lyte imbalance, usually a uremic acidosis. The 
often found elevations of serum sodium and 
chloride are due in part to dehydration and do 
not contraindicate the giving of further sodium 
to correct the acidosis. When this complication 
develops, the output of urine must be increased, 
usually to 1,500 cc. or more daily; saline should 
be withheld and sodium lactate or bicarbonate 
given. 


REFERENCES 


1. ZOLLINGER, R. M. and Wi tiams, R. D. Surgical 
aspects of jaundice. Surgery, 39: 1016, 1956. 

2. WERTHER, J. L. and Kore itz, B. I. Chlorpromazine 
jaundice, an analysis of twenty-two cases. Am. J. 
Med., 22: 351, 1957. 

3. R. D. and Zotuincer, R. M. Principles 
of surgical nutrition. Am. J. Clin. Nutrition, 3: 
449, 1955. 


a) 


471 


Surgery Court Cases 


Howarp Newcoms Morse,* Chicago, [/linois 


STEWART VS. RUDNER 
349 Mich. 450, 84 N. W. 2d 816 


This action was taken by a woman whose 
child was stillborn, against one surgeon for 
failure to perform a cesarean section as agreed 
and for damages resulting from an allegedly 
unauthorized operation (episiotomy) performed 
by another surgeon, and against both surgeons 
for assault and battery. The Circuit Court of 
Genesee County, Michigan, dismissed the 
action for the operation performed and for 
assault and battery, and rendered judgment 
in favor of the plaintiff for the failure to per- 
form the cesarean section, and the surgeon ap- 
pealed. The Supreme Court of Michigan 
affirmed the decision of the lower court. 

The evidence sustained the finding that the 
baby would have lived had the cesarean section 
been performed as agreed. The Court declared: 
“First of all, the jury was justified in finding 
that the baby was alive, with a strong fetal 
heart beat, on the morning of September 4th, 
when plaintiff and her husband came to de- 
fendant’s office, expressing concern that deliv- 
ery ‘was not made at the regular period.’ The 
jury also knew that the mother’s full term had 
run, that the long wait was over and the hour 
of delivery at hand. The jury knew, in addition, 
that plaintiff’s pains had commenced, that they 
persisted and that within hours, in fact, she 
was admitted to the hospital and delivered of a 
dead child. They would be justified in finding, 
on these facts, that if plaintiff had been sent to 
surgery, instead of back home, on the morning 
of September 4th (at the latest) that her baby 
would have been delivered alive.” 

The Court held that the plaintiff was entitled 
to recover for pain and suffering as well as loss 
of wages directly resulting from the surgeon’s 
failure to perform his contractual duty. The 
Court stated: ‘““The damages claimed are for 


pain and mental suffering, and for loss of wages 
(for a 13-week period following her recovery 
from the physical results of the episiotomy per- 
formed) due to her nervous condition and chills, 
and fever attendant upon and arising from the 
circumstances . . . The jury was justified in 
finding that these resulted directly from de- 
fendant’s failure to perform his contractual 
obligations.” 


RULE VS. CHEESEMAN 


Supreme Court of Kansas 
181 Kan. 957, 317 P. 2d 472 


This was a malpractice action for $20,000 
damages by a patient against the estate of a 
deceased surgeon, who had allegedly permitted 
a gauze pad or surgical sponge to remain in the 
patient’s body after an operation for gallstones. 
The District Court of Johnson County entered 
an order sustaining a motion of the executrix 
of the estate for a directed verdict, and the 
patient appealed. The Supreme Court of 
Kansas reversed the judgment of the lower 
court and remanded the case to the nisi prius 
court with instructions that a new trial be 
granted. 

The Supreme Court of Kansas held that the 
leaving of a sponge in a wound after an incision 
has been closed constitutes prima facie negli- 
gence on the part of the operating surgeon and 
has the legal effect of casting upon the surgeon 
the onus probandi (the burden of proof) of 
showing his freedom from negligence. The 
Court declared that: “... an operation re- 
quiring the placing of sponges in the incision is 
not complete until the sponges are properly 
removed . . . the leaving of sponges or other 
foreign substances in the wound after the in- 
cision has been closed is at least prima facie 
negligence by the operating surgeon . . . al- 


* Counsellor at Law, Member of the Bar of the Supreme Court of the United States of America. 
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though there are many cases which take the 
view that such a failure on the part of the 
surgeon is negligence per se* . . . the treat- 
ment may so plainly indicate that the physician 
has been negligent as to shift to him the burden 
of showing, ‘. . . that the act [of] prima facie 
negligence was not so in fact; for example, the 
burden of showing care is on a surgeon who 
leaves a sponge inclosed in a wound after the 
performance of an operation’.” 

The Court ruled that inasmuch as the sur- 
geon held himself out to the public as a specialist 
in surgery he, as a matter of fact, had a common 
law duty to bring the skill and care of such a 
specialist to the plaintiff as his patient. The 
Court further ruled that it was impossible for 
it to hold under the record in the case as a 
matter of law that the surgeon used such degree 

* An act which so strongly suggests negligence as to 


be held by a court as a matter of law to constitute 
negligence. 


of skill and care in his treatment of the plaintiff 
as his patient. 

The Court also held that a sponge count by a 
nurse before and after an operation Is not deter- 
minative. “That the nurses kept the sponge 
count,” the Court stated, “seems to avail him 
[the surgeon] little, if anything, because the 
sponge was found at the point of the operation 
and there was nothing in the record to dispute 
this fact. It remains a question of fact for the 
jury to decide. In other words, a count of 
sponges by a nurse before and after an opera- 
tion is not conclusive.” 

The Court concluded that the plaintiff had 
the right to have the surgeon’s acts submitted 
to the jury for its determination as to whether 
his acts constituted negligence and were the 
proximate cause of the plaintiff’s injury or 
resulting damage, and that the failure of the 
lower court to make such submission to the 
jury necessitated a new trial. 
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Book Reviews 


The Diagnosis and Treatment of Infections. By 
D. Geraint James, M.A., M.D. 224 pages, 24 tables, 
1 figure. Charles C Thomas, Publisher. Springfield, III., 
1957. Price $6.00. 


This book is written in three parts with an 
attempt to outline very briefly nearly all 
infections, giving the diagnosis and antibiotic 
treatment. The first section gives the initial 
isolation antimicrobial range, indications for 
use, forms and dosage of various antibiotics. 
The last chapter of this section giving the 
complications of these drugs is somewhat 
incomplete but the remainder of this section 
is very good. 

Section 11 lists, in an orderly manner, or- 
ganisms, the diagnosis of the disease process 
each causes, prevention and treatment. Treat- 
ment in several instances is far from complete, 
even in outline form, and in a few instances 
differs somewhat from accepted therapy in 
the United States. Although there may be 
sporadic disagreements with antibiotic dosage 
as given by the author, these differences will 
generally be of little significance. 

Section 11 presents infections involving 
various organ systems. The tables, twenty-four 
in number, as well as the orderly arrangement 
of material, make this a fairly good quick 
reference book. On the other hand, the in- 
complete coverage of treatment in many 
Instances, combined with an almost complete 
absence of reference material, serves to 
detract from its use by those having a clinical 
problem at hand and desiring a solution. 

Rocer D. WILLIAMS, M.D. 


An Introduction to Chest Surgery. By G. Flavell, 
F.R.C.S. (Eng.), M.R.c.P. (Lond.) Oxford University 
Press. New York, 1957. Price $7.50. 


In the preface the author states that his 
main purpose was to write a book which would 
be readily understood by students. In this 
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goal the author has admirably succeeded. 
His sections on the lungs, pleura, mediastinum 
and esophagus are excellent. He describes the 
basic physiology, basic pathology and the 
surgical principles involved. His methods of 
treatment are well tested. The section on 
congenital heart lesions is somewhat behind 
current concepts, particularly insofar as open 
heart surgery goes, but this background 
material will still be of value to the student. 
This is an excellent book which should be 
acquired by all students, interns and beginning 
residents to aid them during their exposure 
to clinical problems in thoracic surgery. 
Howarp D. S1rak, M.D. 


The Pharmacologic Principles of Medical Practice. 
By John C. Krantz, Jr. and C. Jelleff Carr. Fourth 
edition. The Williams and Wilkins Company. Balti- 
more, 1958. Price $14.00. 


This is the fourth edition of a well received 
standard textbook of medical pharmacology. 
It is well written and physiologically oriented. 
The text is primarily aimed at the medical 
student, generalist and internist. It is of only 
incidental interest to the surgeon as a reference 
work. The reviewer, a surgeon, is not qualified 
to undertake any more critical appraisal of a 
text fundamentally directed at a different 
target. However, a perusal of certain of the 
chapters, e.g., those on antimicrobial agents, 
autonomic nervous system, steroid hormones, 
etc., would be of value to any physician or 
surgeon. 

RosBert N. WaATMAN, M.D. 


Management of Complications in Eye Surgery. By 
R. M. Fasanella, m.p., Editor. W. B. Saunders Com- 
pany. Philadelphia, 1957. Price $16.00. 


As editor, Dr. Fasanella has assembled 
excellent chapters by recognized authorities 
dealing with topics in which each is specially 
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interested. The book is well organized, detailed 
in its descriptions, readable, and can be highly 
recommended for the ophthalmologist. As an 
example of the scope of this book, the chapter 
on Surgery of the Vitreous describes the 
technics of this new procedure. Methods of 
obtaining and storing vitreous are outlined. 
Indications for vitreous use include com- 
plicated retinal detachment, massive vitreous 
hemorrhage and extensive vitreous loss. Valu- 
able suggestions as to operative details are 
given. 

H. HaAveNeR, M.D. 


The ABC of Acid-Base Chemistry. By Horace W. 
Davenport. University of Chicago Press. Chicago, 
1958. 


The student of medicine rarely reaches the 
position of clinician with a clear understanding 
of the principles of acid-base chemistry which 
are the foundations for effective electrolyte 
therapy. Too frequently rules-of-thumb, which 
are not infallibly correct, have replaced strict 
electrolyte physiology. 

The author has introduced the subject with 
an elementary discussion of physiological gas 
exchange in which he clearly elucidates the 
function of blood constituents in this regard. 
With this as background, he continues with a 
consideration of normal ion distribution and 
its effect in establishing a normal acid-base 
equilibrium by appropriate buffering systems. 
The final one-third of the book deals with 
pathological alterations in electrolyte balance 
and the etiological principles for these condi- 
tions. The last chapter points up the quantita- 
tive errors of analysis which may occur. The 
author does not hesitate to use mathematical 
calculations and chemical equations which aid 
in the presentation of the principles involved. 


R. O. Moore, M.D. 


Endocrine Aspects of Breast Cancer. By Alastair R. 
Currie, B.SC., M.B., F.R.c.P. (Ed.), Editor. Foreword by 
C. F. W. Illingworth, c.B.£., M.D., CH.M., F.R.c.s. (Ed.), 
F.R.F.P.S. E. & S. Livingstone Ltd. Edinburgh and 
London, 1958. Price $8.50. 


This book is a permanent record of the three- 
day Carcinoma of the Breast Conference held 
in July, 1957, at the University of Glasgow 
The meeting was divided into four sections: 
Clinical, Pathology, Hormonal, and Experi- 
mental Pathology. 
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The Clinical section contained papers by 
many noted authorities on hypophysectomy, 
adrenalectomy and postoperative ablative ef- 
fects. Dr. Illingworth concluded by stating 
that 50 per cent of the patients treated obtained 
a beneficial response. A good remission lasting 
more than a year was observed in less than 
25 per cent. A problem still exists in selecting 
which patients will respond to endocrine 
surgery. 

The Pathology section contained information 
on the embryology of the pituitary gland and 
on observations made of breast changes both 
postmortem and after hormonal stimulation. 
It was stated that atrophy of the breast 
occurs in only 50 per cent of the cases after 
menopause and that one could find lumpiness 
of the breast in over 28 per cent of the cases 
of patients examined without breast complaint. 

In the Hormonal section studies were pre- 
sented evaluating various endocrine and chemi- 
cal determinations. The completeness of various 
endocrine ablative procedures was investigated 
by these studies and in conclusion it appears 
that a simple reliable method is still lacking. 
Brown or Bauld’s methods for determining 
urinary estrogens are perhaps the most 
accurate, and these two detect only 20 to 
30 per cent of the estrogen metabolites known 
to be present in the urine, according to Dr. 
G. F. Marrian. 

The section on Experimental Pathology 
reviewed the hormonal responses of mammary 
tissue. Many different experimental conditions 
were presented and it was noted that un- 
recognized factors still play a part in the 
change of a normal or latent tumor cell into 
an actively growing or autonomous tumor. 

In summary, this book contains a wealth 
of current information. It brings to date 
present thinking on ablative or additive 
measures which can lead to an arrest or regres- 
sion of carcinoma of the breast. The book is 
recommended for those interested in this 
problem. 

MitTcHELL KaRLAN, M.D. 


Transactions of the Pacific Coast Obstetrical and 
Gynecological Society, Volume xxiv. Western Journal 
of Surgery Publishing Company. Seattle, 1956. 


The Western Journal of Surgery, Obstetrics 
and Gynecology, which is the official organ for 


Book Reviews 


publication of the Society has published in 
bound volume the transactions of the twenty- 
third annual meeting in commemoration of 
its Silver Anniversary. 

This Anniversary issue will be a cherished 
possession of the members of the Pacific Coast 
Society not only for the complete report of the 
scientific program and its thirteen formal 
papers, but also for the excellent historical 
review of the Society’ s formation and brief 
summary of the meeting and program of each 
annual meeting. Past officers and charter 
members are listed. Present members are 
listed with a brief curriculum vitae of each. 
The Constitution and By-laws are printed in 
their entirety along with the minutes of the 
Business Meeting and Committee reports of 
the 1956 Meeting. 

Scientific papers are presented with com- 
ments by discussion, and offer stimulation to 
both researcher and clinician. 

WiuiaM E. CopeLanb, M.D. 


Physical Methods in Physiology. By W. T. Catton, 
m.sc. Philosophical Library. New York. 


This volume of under 400 pages is highly 
specialized in its scope and directed at a 
highly specialized audience. The book is 
precisely what its title suggests. It is a small, 
highly technical account, in considerable detail, 
of physical technics useful in physiologic 
measurements. It is of only incidental interest 
to the average surgeon but is the type of 
volume which should be available in surgical 
as well as physiologic laboratories for handy 
reference. It contains in very brief form a 
wealth of readily available information and 
should be a very valuable starting point in 
suggesting and setting up procedures in the 
laboratory. 

Rosert N. WaATMAN, M.D. 


Surgery in World War II. Ophthalmology and Oto- 
laryngology. U.S. Government Printing Office, Wash- 
ington, D. C. 


This text describes the various problems 
encountered in medical practice under war- 
time situations. Observations and suggestions 
are made with the intent of proposing admin- 
istrative policies which would be helpful in 
another war. 

The most outstanding section deals with 
the rehabilitation program for blinded soldiers. 
Important features of this program receive 
detailed consideration. As would be expected, 
management of eye injuries is well presented. 
The descriptions of intraocular foreign bodies 
and of lid and orbit injuries obviously are 
derived from a wealth of experience. Sig- 
nificant studies of the effects of war wounds 
on visual pathways are recorded. The chapters 
on non-traumatic eye disease are not as good 
as In many current texts. The style and content 
of much of the book leaves something to be 
desired. 

The otolaryngologic portion of the book is 
quite similar to the ophthalmologic, with 
emphasis on problems of deafness. 

H. HAveENeR, M.D. 


The Healing of Wounds. By Martin B. Williamson, 
PH.D., Editor. 196 pages, 39 figures, 10 tables. McGraw- 
Hill Book Company, Inc., New York, 1957. Price $7.00. 


This is a short, easily read book which 


very nicely covers primarily those recent 
studies which have been made on wound heal- 
ing. Consideration is given to the particular 
studies of protein, amino acid metabolism, 
ground substance, vitamin C, collagen, sulfur 
compounds and hormones as they pertain 
to wound healing. The book is composed of 
ten concise chapters written by authorities 
on wound healing, each chapter considering 
an interrelated aspect of the subject. While of 
Interest and importance to all, this book is 
most highly recommended to those physicians 
interested in the recent studies of factors 
acting on the healing of wounds and in a 
readily available bibliography of this subject. 
Rocers D. WILLIAMS, M.D. 
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to prevent and/or control 


POSTOPERATIVE NAUSEA AND VOMITING 


**This study, which covers 
1,500 cases, agrees with 
the findings of Moore 
and his associates 
that Dramamine, when 
administered parenterally, 
reduces by at least 
50 per cent the incidence 
of vomiting in post- 
operative patients.?? 


Harms, B. H.: The 
Use of Parenteral 
Dramamine to Control 
Postoperative Vomit- 
ing in the Office 
Practice of Oral 
Surgery: A Report of 
Cases, Oral Surg. 
7:294 (March) 1954. 


Dramamine Ampuls, serum 
type, 250 mg. in each 5 cc. 


Dramamine 


Brand of Dimenhydrinate 


SEARLE 


Research in the Service of Medicine 
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WHY RISK DELAYED RECOVERY 
FROM 


HOSPITAL STAPH 


INFECTIONS ? 


Urinary tract infections, due to staphylococci or proteus (re- 
sistant or otherwise), may not respond to any antimicrobial 
agent except CATHOMYCIN (novobiocin). CATHOMYCIN has 
a long, established record* of effectiveness against organisms 
resistant to most other antibiotics. It may be administered in 
combination with sulfonamides or with other antibiotics, pro- 
viding a broad spectrum of action and protection against the 
emergence of resistant strains. 


Especially useful for those hard-to-treat urinary tract infec- 
tions, even those complicated by resistant staphylococci or 
resistant proteus, CATHOMYCIN is rapidly absorbed—produc- 
ing therapeutic blood levels with a duration of 12 hours or 
more. It is generally well tolerated and there is no evidence 
of cross-resistance with other antibiotics. 


CATHOMYCIN 


for staphylococcic septicemia, enteritis, pesteperative 
wound infections and other serious staph infections. NOVOBIOCIN 


DOSAGE: Adults: CATHOMYCIN Sodium 2 capsules b.i.d. or 
CATHOMYCIN Calcium Syrup 4 teaspoonfuls b.i.d. Children: (up to 
12 years) 2 to 8 teaspoonfuls daily in divided doses based on 10 mg. 
CATHOMYCIN per Ib. of body weight per day. 

SUPPLIED: Capsules sodium novobiocin, each containing the 
equivalent of 250 mg. of novobiocin—vials of 16 and 100—and as 
an orange-flavored syrup (aqueous suspension), in bottles of 60 cc. 
and 473 cc. (1 pint). Each 5 cc. CATHOMYCIN Syrup contains 125 
mg. (2.5%) novobiocin, as calcium novobiocin. 


*Complete bibliography available on request. 


GP MERCK SHARP & DOHME Division of MERCK & CO., INc., Philadelphia 1, Pa. 
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For 
Comfort... 
Neatness... 
For 
Support... 


Compression 


The Depend- ELASTOPLAST® 


able Original Molds and holds to any contour . . .. Allows joint 
E-L-A-§-T-I-C motion . . . Provides firm support and controllable 
, compression . . . Does not slip. Assures the neatest, 
Adhesive most comfortable dressing in private and hospital 
Bandage practice. Available at your dealer in widths of 1, 2, 
214, 3, 4, 5 and 6 inches, 514 yards long (stretched). 


Elastoplast is also available in convenient unit dressings and compresses. Write for samples. 


LABORATORIES, INC. 


SOUTH NORWALK CONN U S.A 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


INTENSIVE POSTGRADUATE COURSES 
STARTING DATES—FALL, 1958 


SURGER Y—Surgical Technic, Two Weeks, September MEDICINE—General Review Course, Two Weeks, 


29, October 27 

Surgery of Colon & Rectum, One Week, Sep- 
tember 22, October 27 

Basic Principles in General Surgery, Two Weeks, 
October 13 

Gallbladder Surgery, Three Days, November 3 
Surgery of Hernia, Three Days, November 6 
General Surgery, Two Weeks, November 10; One 
Week, October 27 

Fractures & Traumatic Surgery, Two Weeks, 
December 1 

American Board Review Course, Two Weeks, 
November 10 

Blood Vessel Surgery, One Week, October 20 


GYNECOLOGY & OBSTETRICS—Office & Oper- 


ative Gynecology, Two Weeks, October 13 
Vaginal Approach to Pelvic Surgery, One Week, 
October 6 

General & Surgical Obstetrics, Two Weeks, 
October 27 


October 20 

Electrocardiography, Two-Week Basic Course, 
October 6 

Gastroscopy & Gastroenterology, Two Weeks, 
November 3 

American Board Review Course, One Week, Sep- 
tember 29. (Oversubscribed—Available again in 
Spring, 1959) 


DERMATOLOGY—Clinical & Didactic Course, Two 


Weeks, November 3 


UROLOGY—Two-Week Intensive Course, October 


13 
Ten-Day Practical Course in Cystoscopy by 
appointment 


RADIOLOGY—Diagnostic X-Ray, Two Weeks, De- 


cember 1 
Clinical Uses of Radioisotopes, Two Weeks, Sep- 
tember 29 


TEACHING FACULTY—ATTENDING STAFF 
of Cook County Hospital 


Address: REGISTRAR, 707 South Wood Street, Chicago 12, Illinois 
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DESITIN } 


OINTMENT 


IS 

unusually effective 
in helping to prevent 
and heal skin irritation 
and excoriation 


DESITIN OINTMENT is not washed away or 
decomposed by excrement, perspiration or 


secretions. In fact, its soothing, lubricant 
and healing influence is so persistent that 
one application helps protect 

the skin for hours. 


Non-sensitizing, non-irritant Desitin Ointment 
combines high grade Norwegian cod liver oil, 
zinc oxide, talcum, petrolatum and lanolin. 
Tubes of 1 oz., 2 0z., 4 0z., and 1 Ib. jars. 


samples on request. 


DESITIN CHEMICAL COMPANY 
Providence 4, R. I. 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J. 
Med. 53:2233, 1953. 2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: 
Archives of Pediatrics 68:382, 1951. 3. Behrman, H. T., Combes, 
F. C., Bobroff, A., and Leviticus, R.: Ind. Med. & Surgery 18:512, 
1949. 4. Turell, R.: New York St. J. Med. 50:2282, 1950. 5. Marks, 
M. M.: Missouri Med. 52:187, 1955. 


Cc Oo y 
‘ 
4 
' 
a 
' 
OINTM ER 
Cod Liver 
line 4 
Talon 
Petrokstum 
Per one 
Masulectured 
CHEMICALS | 
Providence, 
Ue 
a 
ee 
| 


AS TOMORROW'S SURGERY 


The AMERICAN 


Operating Table 


*K Compact, permanently mounted base with 
electro-hydraulic or hydraulic power lift 


* Divided and removable foot section 


>*K Head, back and seat sections X-ray 
penetrable 


X Sliding Transurethral Tray 
*K “Winged” ether screen 


... these and many more exclusive features distinguish 
the 1085 as the major table designed for modern 
surgery. 

The unparalleled versatility and precision of this 
new table are an incomparable aid to the surgical 
team... as helpful to the patient as “‘a third hand for 
the surgeon.” 


\ hi aioe Write for your copy of illustrated brochure TC-294. 


The 1085 is an addition to the Amsco line osu AMERICA N 


of Major Surgical Tables. The 1080 and 1080E fA 
will continue to be available. \ STERILI ZER 


ERITE*PENNSYLVANIA 
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THEN TRANSFUSE IT 
Oo, 


REDUCE BLOOD LOSS DURING SURGERY 


Kutapressin, a fractional derivative of liver, mini- 
mizes capillary oozing and often reduces the need 
for transfusion. 


Surgical procedures, such as tonsillectomies and 
adenoidectomies, transurethral resections, and even 
ophthalmologic and brain surgery, are facilitated 
by improving visibility within the surgical field. The 
incidence of postoperative hemorrhage is likewise 
significantly reduced. 


In all surgical procedures, Kutapressin promotes 
better wound healing. Kutapressin does not affect 
systemic blood pressure, blood clotting or prothrom- 
bin time, and there are no untoward effects following 
its use. 


Kutapressin is administered intramuscularly or 
subcutaneously. Available in 10 cc. and 20 cc. mul- 
tiple dose vials. 


send for reprints and literature 


Prescribe with Confidence 


KREMERS-URBAN COMPANY © Milwaukee 1, Wisconsin 
Ethical Pharmaceuticals Since 1894 
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less want 
less waste 


less work 


HOMEOLYTE 


Multipurpose Essential Electrolyte 


SOLUTIONS 


Because the Homeolyte dosage system is based on the individual patient’s needs and tolerances 
the Homeolytes provide optimal amounts of water and all essential electrolytes. Thus, further 
derangement of fluid balance via water or electrolyte excess or inadequacy, with undesired re- 
tention or diuresis, does not occur as with dextrose in water and saline solutions. Homeolytes are 
useful in most fluid imbalances for maintenance or repair in infants or adults. Send for reprint: 
“Multiple Electrolyte Solutions, their use in Parenteral Fluid Therapy,” Parenteral Division, 
Mead Johnson & Company, Evansville 21, Indiana. 


SOLUTIONS Standard + Amigen® - Homeolytes® - Levugen® 
EQUIPMENT solution sets + blood sets and bottles 


SERVICES therapy guides + teaching aids 


Mead Johnson 


Symbol of service in medicine 


MEAD JOHNSON’S EXCLUSIVE CONSTANTLY CLOSED INFUSION SYSTEM ASSURES ASEPSIS, PROTECTS THE PATIENT 


 HOMEOLYTES/meet needs precisely _ 

% 


save the cigarette for later... ‘4 Time was you had to wait for a 


local anesthetic to take hold / you waited, patient waited, nurse 
waited. Now, rapid anesthesia.... Blockain* works so fast that clinicians had to 
describe it as “immediate” and “almost instantaneous.” It’s practically an under- 
statement to call its action “rapid.”’ Longer anesthetic duration.... Besides being 
able to go to work sooner, you can work at an easier pace. Blockain lasts long enough 
so you can proceed from incision to closure on one injection. You finish up with a 
neat suture line undistorted by repeated instillations. The patient leaves uncom- 
plaining and comfortable. > A busy clinician’s experience with Blockain in 
fourteen cases of Colles’ fracture: A single 2-5 cc. injection of Blockain into the 
hematoma produced anesthesia in an average of 3 minutes 15 seconds. The average 
duration of these operations, closed reductions, was 25 minutes. Anesthesia persisted 
beyond the time required for reduction permitting splints to be applied, postreduction 
X-rays to be taken and the patients sent home feeling comfortable. BLOCKAIN, 
30 cc., 0.5% (5 mg/cc.). Your office-ideal local anesthetic. For additional information 


write GEORGE A. Breon & COMPANY, 1450 Broadway, New York 18, N. Y. 


*erockain® BRAND OF PROPOXYCAINE HYDROCHLORIDE BREON, 


SRE 
Fee. we 
Sep 


RATIONAL ADJUNCT TO ANTIBIOTIC THERAPY 


Current opinion stresses the desirability of supportive | Each Capsule Contains: 


measures in the antibiotic treatment of severe infections.!:2 | Thiamine Mononitrate ~~ 
In addition to protein, calories and electrolytes, the adju- —_— Riboflavin (Be) 10 mg. 


vant use of STRESSCAPS speeds recovery by replenishing Niacinamide 100 mg. 


A bic Acid (C 300 mg. 
the specific water-soluble vitamin losses sustained by Pyridoxine sac a sine 


patients in stressful states. Vitamin Bu 4 mcgm. 
Folic Acid 1.5 mg. 


Calcium Pantothenate 20 mg. 


1. Pratt, R.: Geriatrics 11:341 (June) 1957. 2. Pulaski, E.J.: Antibiotics Vitamin K (Menadione) 2 mg 


Annual 1953-1954, Proceedings of the Symposium on Antibiotics Spon- 
sored by U. S. Department of Health, Education and Welfare, Food 
and Drug Administration, Division of Antibiotics, 1953, Medical Ency- 
clopedia, Inc., New York, p. 227. 


Average Dose: 1-2 capsules daily. 


STRESSCAPS IN STRESS: 


STRESS FORMULA VITAMINS LEDERLE 


t Lederte) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
*Reg. U.S. Pat. Off. 


STRESSCAPS === 


when you treat common bacterial infections... 


a well patient back on the job 


measures therapeutic success 


Pentids 


Squibb 200,000 Unit Buffered Penicillin G Potassium Tablets 


when an oral penicillin is indicated...prescribe Pentids 


Six years experience by physicians in treating many mil- 
lions of patients with Pentids confirm clinical effective- 
ness and safety. Excellent results are obtained with 
Pentids in many common bacterial infections with only 
1 or 2 tablets t.i.d. Pentids may be taken without regard 
to meals. Pentids are economical ... cost less than other 
penicillin salts. 

DOSE: 1 or 2 tablets t.i.d. without regard to meals 


SUPPLY: Bottles of 12, 100 and 500 tablets 


other Pentids products 

NEW Pentids For Syrup: Squibb Flavored Penicillin Powder: 
when prepared with 35 cc. of water, the preparation pro- 
vides 60 cc. of fruit-flavored syrup, 200,000 units per tea- 
spoonful (5‘cc.). 

Pentids Capsules: Squibb Penicillin G Potassium 200,000 
Unit Capsules, bottles of 24, 100 and 500. 

Pentids Soluble Tablets: Squibb Penicillin G Potassium Sol- 
uble Tablets—200,000 units, vials of 12, bottles of 100. 
Pentid-Sulfas Tablets: Squibb Penicillin with Triple Sulfas, 
bottles of 30, 100 and 500. 


These formulations are given 44 hr, before meals or 2 hrs, 
after meals, 


Squibb Quality—the Priceless Ingredient 


*PENTIDS'® IS A SQUIBE TRADEMARK 


SQUIBB 
QUIBE 
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Why GUDEBROD 
is your 
FIRST CHOICE 
in 
non-absorbable sutures 


. . » because the Cerethermic finish 
provides superior handling qualities 
and smoothness, preserves suture 
strength after repeated sterilization. 


... because Color-Coding permits 


‘positive identification, instant selec- 


tion of the correct suture size, without 
error. 


because Gudebrod offers a com- 
plete line, pre-sterilized or ready for 
sterilizing, in the most modern, con- 
venient packaging. 


... because Gudebrod’s unique con- 
trol of every stage of manufacture, 
plus 87 years’ experience in the suture 
field, is your assurance of unvarying 
high quality in non-absorbable sutures. 


Specify Gudebrod sutures for the 
“Champion” in every way. 


Dri-Pak ® cut lengths Dri-Pak cut lengths in Dri-Pak Ligature Reels 


in dry envelopes tubes 


in dry envelopes 


Tube sutures with Min- Non-sterile on spools’ Dri-Pak in dry envelopes 


traumatic ® needle 


Surgical Division: 225 West 
34th St., New York 1, N.Y 


or rubber tubes 


with Mintraumatic needle 


BROS. SILK CO., INC. Los Angeles 


Executive Offices: 12 South Boston 
12th St., Philadelphia 7, Pa Chicago 
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after Mastectomy 


only 
® 
IDENLICAL 


“surprisingly 
simple” 


breast 
form 


restores Normal Contour 
Natural Alignment 
Life-like Motion 
Self Confidence 


through balancing weight compensation 
and natural fluidity of motion 
adaptable to any brassiere, even bathing suit 


Recommended by leading doctors because of its ex- 
cellent cosmetic results and its ability to meet the 
patient’s previously overlooked physiological needs. 


Available in 24 sizes. Expertly fitted in leading 
Stores throughout the United States and Canada 
Patented U.S.A. & Foreign Countries 


IDENTICAL FORM, INc. 
17 West 60 St., New York 23, N.Y. 


Please send professional literature 
and list of authorized dealers. 


M.D. 


Address 


City Zone State 


Bach Jssuces Wanted 
(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF SURGERY 


will pay $1.00 per copy for 


the following issues: 


December 1946 
January 1947 
February 1947 
February 1948 
February 1949 
January 1952 
May 1955 


Send to 


The American Journal of Surgery, Inc. 
11 East 36th Street New York 16, N. Y. 
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 +MODERN DRUG 
ENCYCLOPEDIA 


AND 
THERAPEUTIC 
INDEX 


MODERN 
DRUGS 
BINDER 


indispensable source for 
new drug descriptions” 


now 7h, Elion 
MODERN DRUG 
ENCYCLOPEDIA 


AND THERAPEUTIC INDEX 


with FREE 3-YEAR bi-monthly supplement service, MODERN DRUGS 


Edited by Epwin P. 
JORDAN, M.D., F.A.C.P. 
University of Virginia 
Medical School, Char- 


SCRIPTION DrRucGs and the 


lottesville, Virginia. 


% INDEXED to save you time. 
Therapeutic, Drug, Manufac- 
turer’s and new Generic Name 
Indices plus self-pronouncing 
drug listings. 


% COMPLETE, authoritative, 
continuing service for 3 years— 
New 7th Edition plus 18 bi- 
monthly MopDERN DruGs Sup- 
plements—all for $17.50. 


% ATTRACTIVELY BOUND in 
durable red cover stock. Ap- 
prox. 1500 pages. Size 6” x 
x 24". 


More than 70% of the pre- 
scriptions written today 
call for new drugs intro- 
duced within the past 3 
years. It’s imperative that 
your drug reference be 
complete, dependable, cur- 
rent and up-to-date. Here 
is your authority on PRE- 


DRUG PUBLICATIONS, INC. 


(1 Remittance Enclosed 


Name 


new Narcotic CLaAssIFI- 
CATIONS—your up-to-the- 
minute source for latest 
composition or descrip- 
tion, action, use, supply, 
dosage, caution and ad- 
ministration data on more 
than 4,000 drugs. 


11 East 36th Street, New York 16, New York 


(CD Please send me the 7th Edition MODERN DRUG ENCYCLOPEDIA and Therapeutic 
Index, plus bi-monthly MODERN DruGs Supplements for 3 years—oll for $17.50* 
D Send along Binder for MODERN DruGs Supplements — $3.00 


(CO Bill me loter 


Address. 


City 


Zone. Stote. 


*$17.50 in U.S.A., Foreign, $21.00 
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NOTES AND QUOTES 


THE Morcu Piston Respirator. This respi- 
rator has saved the lives of patients with severe 
crushing injuries to the chest who formerly 
would have been considered hopelessly man- 
. gled. Operating on the principle of large 
volume, low pressure hyperventilation of the 
patient, it produces a state of apnea with 
safe, mild alkalosis for internal pneumatic 
stabilization of the flail chest. The patient 
is kept remarkably free of respiratory dis- 
tress, despite extensive injury to the bony 
thorax; there is no paradoxical respiration 
and little or no pain, as there is no overriding 
of costal fragments. The method can replace 
all external means of chest wall stabilization. 

The respirator is also useful for continuous 
mechanical ventilation in other pathologic 
conditions in which respiration is impaired: 
in poliomyelitis and other infections; in such 
muscle diseases as myasthenia gravis; in 
injuries to the head, trauma to the brain, 
cerebral vascular accidents and postneuro- 
surgical conditions; in respiratory depression 
due to industrial poisons, overdosage of medica- 
tion, suicide attempts and postanesthesia. 

The respirator can be easily transported, 
with or without a patient, in an automobile or 
aircraft. (An auxiliary hand bellows permits 
uninterrupted therapy during such transporta- 
tion, or in case of electrical power failure.) 
In the hospital it fits under most beds, out 
of the way; it is especially designed and built 
to operate over long periods of time without 
servicing. 

No mechanical skill is necessary to operate 
the unit. Only two adjustments need to be 
made: one for rate and one for stroke volume. 
The respirator is readily adaptable to use 
with endotracheal tube, face mask or the 
tracheostomy tube. 

For further information contact H. W. 
Coates, V. Mueller & Company, 320 S. Honore 
St., Chicago 12, III. 


ExHIBITs “FOR THE Recorpb.” Described as 
an outstanding contribution to medical communi- 
cations is the new Exhibits-on-Film, preserving 
permanently on filmstrip and record some of the 
most significant scientific exhibits shown at medi- 


cal meetings each year by _ research-minded 
physicians. 


Exbibits-on-Film provides every teaching hos- 
pital, medical college and medical society with 
the opportunity to show practicing physicians, 
faculty and students select exhibits they may 
otherwise miss, and to study the audio-visual 
technics used. Colleges and societies may build 
their own libraries, adding to them each year. 

The filmstrips are in full color and show all 
details of the exhibits in close-up and at a leisurely 
puce. The sound narrations are prepared under 
the supervision of the exhibiting physicians. 

The first editions are already available featuring 
selections from last year’s American Medical 
Association meeting. 

Medical journalists and photographers from 
Exbibits-on-Film covered this year’s A. M. A. 
meeting in San Francisco, where additional ex- 
hibits will be preserved. Pediatrics and other 
major specialty meetings are also being covered. 

Further information for showings and library 
copies may be obtained by writing to Exbibits-on- 
Film, Medical Education Department, Lakeside 
Laboratories, Inc., Milwaukee 1, Wisconsin. 


ULTRASONIC CLEANING EQuIPMENT. Wilmot 
Castle Company, Rochester, New York, is 
now marketing a line of high-speed ultrasonic 
cleaning equipment capable of saving thou- 
sands of dollars each year for U. S. hospitals. 

The new unit, called the Castle Ultrasonic 
Cleaner, sends high frequency sound waves 
through a detergent bath to remove grease, 
dried blood and other soils from the surface of 
instruments, glassware and small utensils. 

So efficient is the new system that soils left 
untouched by the most conscientious hand- 
scrubber are removed from the most inaccessi- 
ble microscopic holes and recesses. ‘‘ Frozen” 
syringes are freed and even “permanently” 
stained instruments come clean. 

A full load of 75 to 100 instruments, which 
would take almost one hour if washed manu- 
ally, are cleaned far better by the new system 
in as little as six or seven minutes, according to 
company spokesmen. The equipment is the 
first to provide the safety and convenience of 
fully automatic controls, coupled with an auto- 
matic drain-rinse cycle which permits more 
positive cleaning than ever before thought pos- 
sible. Soils dislodged during the wash phase of 
the cycle are automatically flushed from the 
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CAMP — ZIEMAN adjustable 
lymphedema arm sleeve 


Produces good results in bead 
cases following radical mas- 

tectomy. Completely adjust- 

able and comfortable. Elastic 

band prevents sleeve from 

falling at shoulder... de- 

tachable mitten facilitates 

easy laundering. Made for 

right and left arms in two 

lengths. 


CAMP water resistant 


abduction pillow 


For treatment of congenital 
hip dislocation by progres- 
sive abduction. Water resis- 
tant, removable, plastic cov- 
ered easily-laundered pillow 
held in the pocket of a soft, 
Dorene cotton bib. Conven- 
ient gripper snap fasteners. 
Provided with one pillow and 


~, > 


two bibs. 


Ss. H. CAMP & COMPANY, Jackson, Michigan 
World's Largest Manufacturer of Supports and Appliances 


New Comfort and Security 
with Lou-Jen Colostomy Belt 


FOR MEN 
FOR WOMEN 


Light Weight Surgical 
Elastic with Removable 
Plastic Bag Inserts. 


The Lou-Jen Colostomy Belt with inset plas- 
tic bag is easily adjustable to size and position 
needed. Zippered, interchangeable panels 
assure firm fit with bag positioned where 
needed. Lightweight to wear, cannot be told 
from health belt when cover is in place. No 
metal or wire. Can be worn under light 
clothing without detection. Fits under girdles 
and corsets, if desired. 


Write for Literature 
The Lou-Jen Company 


505 WEST NINTH ST. KANSAS CITY, MO. 


Coming 


in 


The American Journal of 
Surgery 


December 1958 


Papers of the 
American Society of Maxillofacial 
Surgeons 
read at the 
12th Annual Meeting 
held in Boston, Massachusetts 


May, 1958 


THE PUGH HIP NAIL 


This appliance has unusual strength, . 
adjustability . . . for fixation of 
the nail and plate combination for 
fractures of the neck, of the femur, 
inter and subtrochanteric fractures. 
Order from your surgical supply dealer. Reprint 
from the Journal of Bone and Joint Surgery 


on req 


a No. 275 


BOURBON 
INDIANA 


RADIUM 
RADON 


SEEDS — APPLICATORS 


THE RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17,N. Y. 


MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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tank while the load is being sprayed with hot 
water. No residues are left to “settle out” on 
instruments and every trace of soil is evacuated 
before removal of the tank contents. The cycle 
of the new equipment is so simple and auto- 
matic that anyone can run it. One turn of the 
timer and the unit automatically fills to proper 
level, washes, drains and rinses, then shuts off, 
ready for the next load. 

The new Castle line includes compact indi- 
vidual cleaners and dryers, large all-purpose 
combination cleaner-dryers and inexpensive 
laboratory portables. The Wilmot Castle Com- 
pany, 1913 East Henrietta Road, Rochester, 
New York, will supply full details. 


FoRMULA FOR PHENYLKETONURIA. A_ new, 
complete formula product for the dietary manage- 
ment of phenylketonuria, a hereditary disease 
which causes mental retardation in children, bas 
been developed in the Mead Johnson e* Company 
research laboratories. 

The product is called lofenalac. It helps prevent 
the development of mental deficiency due to 
phenylketonuria by limiting the intake of the 
amino acid, phenylalanine, in the diet. 

Phenylketonuria is a little known disease re- 
sulting from a congenital inability to metabolize 
properly phenylalanine, which is found in all 
natural proteins. This disease is characterized by 
bigh levels of phenylalanine in the blood and the 
presence of phenylketone bodies in the urine. 


New OperaTING Taste. The Shampaine 
Company of St. Louis, Missouri, has announced 
full details about a new operating table, the 
S-1501 Surg-A-Matic. It features a push-button 
selection panel at the end of the right control 
arm that enables the operator to adjust the 
table to operative positions quickly and easily. 
A touch of the proper button and a few simple 
turns of the right hand control wheel accom- 
plishes these positions with a minimum of time 
and effort. All controls are located at the head 
end of the table and it is not necessary for the 
operator to divert attention from the patient 
or invade the sterile area to accomplish any 
operative position. 

The table is available with two types of 
hydraulic bases; motorized and non-motorized. 
The non-motorized base is foot pedal—operated. 
The motorized base features a completely con- 


cealed electrically operated motor in the foot 
end of the base. No mounds or “‘blisters”” mar 
the appearance of the base and the problem of 
maintaining and cleaning such an obstruction 
is eliminated. 


Awarb. A Yale doctor whose research findings 
explain how nervous tension can produce that 
lump-in-the-throat feeling received the annual 
Harris P. Mosher Award in recognition of bis 
work. 

Dr. John A. Kirchner, Associate Professor of 
Otolaryngology at the Yale School of Medicine, 
reported that a throat muscle, the cricopharyngeus, 
has a definite connection to the nervous system 
and is therefore affected not only by nervous ten- 
sion but by many neurological diseases. His find- 
ings based on laboratory investigations refute the 
generally accepted belief of many doctors that the 
cricopbaryngeus has no such connection. 


New PROGESTATIONAL AGENT. The synthesis 
of a new hormone, described as a powerful 
agent that may help in the prevention of mis- 
carriage or premature birth, was announced in 
a recent issue of the Journal of the American 
Chemical Society. 

Provera,® believed to be the most active 
compound for this purpose ever known, has 
been shown to be up to 300 times as potent as 
drugs now in use, according to tests carried 
out in the department of clinical investigation 
of The Upjohn Company, Kalamazoo, Michi- 
gan. Further clinical trials are now being con- 
ducted at a number of medical centers. 

It is estimated that more than 10 per cent 
of all pregnancies are terminated by miscar- 
riage. The biological properties of the new 
drug, whose chemical name is 6 alpha-methyl-17 
alpha-acetoxyprogesterone, indicate that it may 
be particularly useful in the control of this con- 
dition and in preventing birth before the 
proper time. 

A standard potency test, in which Provera 
was injected under the skin, showed it to be 
fifty to sixty times as active as progesterone, 
the natural hormone that regulates the dura- 
tion of pregnancy. In the form of tablets, it 
was 100 to 300 times as active as ethisterone, 
an orally active drug similar to progesterone. 
Progesterone itself is relatively ineffective when 
taken by mouth. 
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control For Patient 
ileostomy-colostomy Protection 


Derifil 


TABLETS 


for literature and samples write to 


COMPANY - MOUNT VERNON, N.Y. 


29157 


ILEOSTO MY BAGS The New Posey ‘‘Patient Aid” 


} Th P “Patient Aid” is another 
Custom Built to Order e new Posey atient Aid” is ano 


rehabilitation product which encourages 
* self-exercise and is a positive aid to the 


CEMENTED TO THE SKIN geriatric. The patient can raise himself with- 


out calling for the nurse. 
LEAK PROOF Catalog #B-654 (For open end beds) 


* $5.95 each. Catalog #B-654A (For beds 
H. W. RUTZEN & SON with solid foot ends) $5.95 each. 


Surgical Appliances—Dept. S. J. T. POSEY COMPANY 


3451 West Irving Park, 2727 E. Foothill Bivd., Dept. AJS 
Chicago 18, Illinois Pasadena, California 


A NEW BINDER UNIVERSAL BONE PLATE 


The FIRST completely adjustable in- 
Keep your copies of AJS for tertrochanteric bone plate! Designed 
finger-tip reference in this hand- to provide BOTH vertical and lateral 
some orange fabric binder with — 
gold lettering. Holds SIX jour- ° : 4 
aals per binder. Ouly $2.00 cach, 35° range of vertical plane adjust 


. ment and 15° range of lateral ad- 
USA, Canada and Mexico; $2.50 justment to meet a wide variety of 


each elsewhere. (Sent postpaid in anatomical conditions. NO __ plate 
sturdy carton.) bending required. Properly adjusted 

i ocking washer under double locking 
The American Journal screw combination or solid Hex bolt. 
SMO stainless steel. No. 693. 


Write for complete details! 


Since 1895 DEPUY MANUFACTURING CO 


WARSAW 4 INDEANA 


of Surgery, Inc. 


11 East 36th St., New York 16,N. Y. 


ROLO-DERMATOME 


@ Simple, fast blade 
Changing...always 
ready. 


o-Dermatome guaranteed for twoyers, | RADIUM EMANATION CORP. 
GRAYBAR BUILDING, NEW YORK 17, N. 


Orthopedicframe Company Kalamazoo, Mich, MURRAY HILL 3-8636 


In answering advertisements please mention The American Journal of Surgery 
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CONTROL 
BLEEDING 


during and 


rAT 


(ORGANON) 
A COMPLETE SYSTEMIC HEMOSTAT 


Adrestat complements the surgeon's skill by providing a new concept 
in the control of operative and postoperative bleeding. It promotes re- 
traction of severed capillary ends and controls capillary bleeding and 
oozing; prevents bleeding due to hypoprothrombinemia; and prevents 
or corrects abnormal capillary permeability and fragility. Indicated 
in virtually every surgical procedure and in hypoprothrombinemia. 


AVAILABLE: 


ADRESTAT capsules and lozenges, each containing: 

(present as Carbazochrome Salicylate*, 65.0 mg) 

(Vitamin K Analogue) 

Hesperidin, Purified 

Ascorbic Acid 

Capsules in bottles of 30; Lozenges in boxes of 20 
ADRESTAT (F)—containing in each ce: 


5 mg Adrenochrome Semicarbazone (present as Carbazochrome Salicylate*, 130.0 mg) 
Boxes of five 1-cc ampuls, 1-cc sterile disposable syringe units, & 5-cc multiple-dose vials. 


ORANGE, N. J. 
*Pat. Nos. 2,581,850; 2,506,294 


Y (YF 
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symptoms relieved 


infection controlled 


With even the most rapid antibacterial action, pain 
of urinary tract infection usually persists until heal- 
ing begins. So Azo Gantrisin adds symptomatic 
relief to potent antibacterial action: its azo com- 
ponent offers swift suppression of both pain and 
discomfort during this interim phase. 


Azo Gantrisin 


simple as 


especially for urinary tract infections 


1 indications: 


Urinary tract infections when associated with pain or discomfort. 
Particularly useful in cystitis, prostatitis and urethritis when due to 
susceptible organisms. Also valuable before and after urologic surgery, 
cystoscopy and catheterization. 


2 description: 


Azo Gantrisin provides — in a single tablet — the wide-spectrum, well- 
tolerated antibacterial action of Gantrisin, the highly soluble, single 
sulfonamide, together with the local analgesic action of phenylazo- 
diamino-pyridine HCl. 


3 properties: 


Not only does Gantrisin provide high urinary concentrations with 
little likelihood of renal blocking, but therapeutic blood and lymph 
levels can be readily achieved and maintained. This is significant in 
view of the fact that the majority of urinary tract infections are 
carried to the kidney by the blood stream. Phenylazo-diamino-pyridine 
HC] is a local analgesic agent useful in urinary tract disorders; it gen- 
erally provides rapid relief of dysuria, burning and frequency. The 
orange-red dye appears promptly in the urine; this often has a favorable 
psychologic effect. 


Supplied: Red tablets containing 0.5 Gm Gantrisin® (brand of sulfi- 
soxazole) plus 50 mg phenylazo-diamino-pyridine HCl, in bottles of 
100 and 500. 
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new orally potent analgesic T [ N 


unsurpassed even for 


ANILERIDINE 


WHAT 


@ In one series of 100 patients who received 60 mg. of anileridine every 4 hours for a 
24-hour period, 95% reported relief of pain.* 


e “...a potent analgesic with high oral activity and relatively mild side reactions.”* 


® In 300 patients, anileridine used as a primary anesthetic agent, “appeared to be 
more potent than meperidine . . . analgesia persisted up to 3 hours postoperatively.” * 


® Two and one-half times as potent an analgesic as meperidine.‘ 


© In a comparative study of 278 patients ‘LERITINE’ gave profound relief with po- 
tency equal to morphine with minimal side effects. ° 


RECOMMENDED DOSAGE: ORAL: Adults—25, mg. repeated every 6 hours if necessary. 
Up to 50 mg. (or more frequent 25 mg. doses) for severe pain. SUBCUTANEOUS AND 
INTRAMUSCULAR: Adults—25, to 50 mg. An initial dose of 25 mg. is adequate in most 
instances for moderate pain. If insufficient, 50 mg. should be given, or for unusually 
severe pain—75 mg. INTRAVENOUS: Adults—50 to 100 mg. added to 500 cc. of 5 per 
cent dextrose solution. Inject 5 to 10 mg. slowly, followed by the amount desired at a 
relatively slow drip. PRECAUTIONS: The rare instances of respiratory depression some- 
times seen with “LERITINE’ and other potent narcotic analgesics can be readily re- 
versed with the antagonist NALLINE® (N-Allylnormorphine). ‘LERITINE’ may be 
habit forming. Subject to Federal Narcotic Law. SUPPLIED: ORAL: Tablets ‘LERI- 
TINE’ anileridine, 25 mg. each (present as the dihydrochloride); bottles of 100 and 
500. PARENTERAL: ‘LERITINE’ available as Injection ‘LERITINE’ anileridine, 25 
mg./cc. (present as the phosphate); in boxes of 25 1-cc. and 25 2-cc. ampuls, and in 
go-cc. Vials. 


Additional information is available to physicians on request. 
LERITINE and NALLINE are trade-marks of Merck & Co., Inc. 
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